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Him Light 


— the Tool of 


Greatest Need 


WORKMAN is no better than his tools. 
And the greatest of all tools is light — 
correct light. 
Yet less attention is paid to the efficiency of 
light than to the a of almost any 
other tool used. 


BENJAMIN 
Industrial Lighting 


is the scientifically correct method of factory 
illumination. 

It relieves eye strain and reduces fatigue. 
It increases production and decreases spoilage. 
It prevents accidents and makes happier and 
better workmen. 

The need for correct industrial lighting is 
officially recognized by the legislative depart- 
ments of several states. Various other states 
expect to pass compulsory lighting laws soon. 

Don’t wait for legislation to compel you to 
install better lighting. Let it start paying its 
own cost and give you its many benefits now. 
Consult your engineer, contractor or architect; 
they know the value of correct illumination. 
Our Illuminating Engineering Department is 
also at your service without obligation to you, 

Write Chicago Office 


BENJAMIN ELECTRIC MFG. CO. 


CHICAGO SAN FRANCISCO 
ee ae oe. lee, 
Two-Way ines Industrial Wire 
Wiring Devices Automobile pgeoition 
Electrical Specialties en - —~ oy 
eee and Sig . Panel Boards and Cabinets 
Weatherproof Lighting Apparatus ee Reflectors 

Store and Office Lighting Fixtures Iron, Brass and Aluminum Castings 

Gas and Vapor Proof Lighting Drawing s, Stampings and 

Units cbbinaloe eae in Sheet Metal 

Benjamin Industrial Lighting and Engineering Service 
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Relative Efficiency of Bridge and Tunnels 


MOST persistent and curious fallacy which keeps 
cropping up in the discussion of the relative 
advantages of bridges and tunnels for the Hudson 

River crossing, is that of the greater economy of tunnels. 
As a matter of fact, measured on the basis of carrying 
capacity, tunnels cost a great deal more than a bridge. 
We have no particular interest in bridges as against 
tunnels, but we have a very particular interest in the 
truth, and it is most unfortunate that this error should 
have become so deeply rooted and far spread. 

Any two rival systems of transportation must be 
judged, when we are considering their cost alone, on the 
basis of their capacity, and since the bulk of the traffic 
in these days is trolley and train traffic, it follows that 
the basis of comparison must be that of the number of 
tracks provided. Thus, the Pennsylvania tubes leading 
to the 33d Street Station, accommodate two tracks. The 
proposed North River bridge over the Hudson River 
will provide 14 tracks, or seven times as much capacity. 
But the North River bridge will provide, also, wide 
roadways for a very heavy automobile and motor-truck 
traffic. 

The scheme proposed by Gustav Lindenthal and de- 
scribed elsewhere in this issue, calls for a belt line, with 
two crossings of the North River, one by bridge and 
the other by tunnel; and the author of the scheme, who 
is by no means opposed to tunnel construction, estimates 
that the capacity of the North River bridge would be 
equal to that of 18 separate tunnels, which would cost 
in the aggregate, 200 million dollars as compared with 
the cost of a North River bridge, of equal capacity, 
of only 75 million dollars. 

Another persistent, though less frequently stated, 
fallacy, is that of the relatively short life of a bridge as 
compared with a tunnel. One prominent citizen of New 
York, who certainly ought to have known better, re- 
cently stated that, whereas a tunnel is indestructible, 
a bridge is subject to constant and rapid deterioration, 
so much so that, within a comparatively short time, every 
part of it would have to undergo replacement. As a 
matter of fact, there is no reason, except that of human 
negligence, to prevent the inhabitants of this city a 
thousand years from now traveling over, let us say, the 
Manhattan Bridge across the East River—not a Man- 
hattan Bridge renewed, but a Manhattan Bridge con- 
taining practically every identical ton of material, at 
least so far as the main elements of the bridge are con- 
cerned, that exists in the structure today. All that is 
necessary is good weather-proof paint, a consci2ntious in- 
spection, and the freeing of engineering works in this 
city, once and forever, from the destructive blights of po- 
litical interference and graft. 

So great is the mass of these long-span bridges that 
their sponsors are never worried by any theories of the 
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so-called fatigue of metal. The proposed North River 
Bridge, for instance, will never in any part of it be 
stressed within speaking distance of its elastic limit, and 
painting, the structure, 
monument to 


with careful inspection and 


once erected, will stand as a 
the present age of steel construction, not merely for che 


grandchildren, but for un- 


supreme 


time of our children and 
guessed-at centuries to come. 

It should be understood, of course, that this perpetuity 
does not apply to those portions of the bridge that are 
immediately subjected to direct contact with the traffic, 
such as asphalt or plank roadways, steel rails and ties. 
But excepting these, which in the aggregate form only 
an insignificant portion of the mass of the bridge, the 
rest of the structure, with a little human care, should be 
as lasting as the work of those far-distant engineers who 
piled up the pyramids of the Pharaohs. 


The International Institute of Agriculture 


N January 3d the cables announced the death 

in Rome of David Lubin, the founder of the 

International Institute of Agriculture, located 
in that city. Although David Lubin was an American 
citizen, a Californian, the brilliant constructive work 
done by him in the foundation, establishment, and pro- 
gressive development of this remarkable enterprise is 
less widely known and appreciated in this country, per- 
haps, than in Europe. It was in 1905 that this vast 
project was initiated with the support of the King of 
Italy. Its success is borne witness to by the fact of its 
rapid growth and extension to include no less than fifty- 
six countries among its members. Its object was the 
creation of a world-embracing organization for the study 
of every phase of agriculture. The questions involved 
demand the study of the most favorable conditions with 
respect to the production, distribution and consumption, 
not only of bread and of meat, and of the cereals and the 
herds and flocks from which these great food staples are 
derived, but also of the wool, the linen, the silk and 
the leather which furnish the clothing of mankind, of 
the coffee, tea, wine, cider and beer which humanity 
craves, and of a thousand far-flung products yielded 
by the bountiful earth for man’s comfort, luxury, or 
health. 

Included in the general problem are first the technical 
problems having to do with machines on the one hand 
and with fertilizers on the other, and therefore demanding 
aid both from the natural sciences and the applied 
sciences; secondly, the economic and social problem 
concerned in association and coéperation, mutual inter- 
change of information, credit and assistance in general; 
and, finally, those of the agrarian policies, principles, and 
laws current in various parts of the world. 

The Institute, in fact, forms a vast clearing house for 
the exchange of mutual information and aid with regard 
to agricultural matters between the 56 governments 
which form its members and share its expenses, 4nd no 
better proof can be given, perhaps, of its vigorous growth 
within so short a time than the fact that even the Great 
War was not able to shatter its structure, or notably cur- 
tail its activities. It has steadily continued to achieve 
its objects as stated in Article 1X of its Constitution, to 
the effect that: ‘‘The Institute, confining its action to 
the international domain, shall: (a) concentrate, study 
and publish, as soon as possible, all statistical and 
technical or economic information concerning both 
animal and vegetable products in the different markets 
of the world; (b) communicate to its members, likewise 
as promptly as possible, all such information; (c) present 
upon occasion for the approval of governments, the 
measures to be taken for the protection of the common 
interests of agriculturists and for the betterment of the 
conditions under which they work and live.” 

The Institute is divided into bureaus or sections, which 
issue valuable publications, including three monthly 
bulletins, dealing respectively with agricultural infor- 
mation, statistics, and social and economic institutions; 
two annuals, relating to agricultural statistics and agri- 
cultural legislation, prefaced by a résumé of world legis- 
lation; three publications of seasonal or annual notes 
with respect to the statistics of cereals, the food supplies 
for domestic animals, and fertilizers; and, finally, a 
periodic bibliography of agronomy and a large number 
of monographs upon special questions. 

The Institute has an annual income of about $180,000 
including the $60,000 grant by the King of Italy, and 
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the subsidies from the governments concerned. This 
has enabled it to obtain an admirable equipment, the 
chief feature of which is its library, which contained 
70,000 volumes even five years ago, besides being in 
receipt of some 2,660 papers and periodicals from all over 
the world. Its work is facilitated by the possession of 
its own post office and its own printing establishment 
both housed in the same palace which shelters the 
Institute, which also contains suits of rooms for Visiting 
delegates. Since only governments are eligible as mem. 
bers of the Institute private organizations or societies 
wishing to correspond with it must do so through their 
respective governments. 


Reconstruction and the Industrial Engineer 


HEN we joined the war against German 

aggression, two years ago, we realized that 

we were entering upon a vast manufacturing 
undertaking, the greatest the world had ever geen. 
Our men in the field could only win as they were sup 
ported by the men back home in the machine shop; 
the more efficient that support the sooner would victory 
be achieved and the less precious blood would be shed. 
Consequently the manufacturers of the country were 
called together to lend their council in building up the 
huge industrial organization. The Council of National 
Defense, thus formed, early awoke to the fact that its 
membership included no industrial engineers, and also 
to the fact that there was no national organization of 
such engineers. An appeal for help was sent to the 
Western Efficiency Society, one of the most active local 
societies, which was about to hold its annual convention 
in Chicago. The response to this appeal was the forma- 
tion of a national society known as the Society of In- 
dustrial Engineers. 

The first duty of this society was to aid the Govern- 
ment in the tremendous industrial problems with which 
it was confronted and its services were of highest im- 
portance to the nation. 

The Society of Industrial Engineers is meeting next 
week in New York to study problems that have arisen 
since the signing of the armistice. There is no doubt 
that the reconstruction period will make greater de 
mands upon the services of the industrial engineer than 
even the period of feverish wartime manufacture. 
During the war the one all important impelling force 
was production. Everything had to be sacrificed for 
production and methods were employed which could not 
be used in time of peace by a commercial concern. 
Industrial engineers had to adapt themselves to war 
conditions and modify their systems to conform with 
unusual circumstances. There was some bungling and 
some very inefficient work on the part of novices who 
posed as real industrial engineers. But on the whole the 
experience was of benefit to all parties. Manufacturers 
learned to appreciate the services of industrial engineers. 
They found in them real “‘codérdinators who worked te 
effect real codperation between employer and em- 
ployee. The latter began to lose his distrust of the 
efficiency engineer and, to understand him better; and 
the industrial engineer himself learned much about 
organization and management on the one hand and the 
necessity of studying the requirements and interests of 
the individual worker. 

On another page we publish an article on Industrial 
Democracy and Engineering in which these experiences 
of the war are discussed and the real aims of the im 
dustrial engineer are outlined. If his aid was needed 
during the war his services are even more indispensable 
today when our industries are going through the trying 
period of readjustment. The public has been educated 
to the worth of industrial engineering, and the indu® 
trial engineer, himself, has received a most valuable 
education from his experiences in the war, so that be 
is better fitted than ever before to aid the employer ® 
the perplexing mechanical and industrial problems 
which are now confronting him. 
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Naval and Military 


The 14-gun ‘‘Agincourt’’ Not Popular.—The 
British battleship “‘ Agincourt’’—formerly the ‘‘ Rio de 
Janeiro” building for Brazil and taken over by the 
British when the war opened—is notable for the fact 
that she has no less than seven, two-gun turrets, mount- 
ing a total of fourteen 12-inch guns as her main battery. 
Her protection of nine inches of side armor is reinforced 
by three protective decks, 17 main bulkheads, and 365 
water-tight compartments. The ship, according to 
The Engineer, is a type quite alien to British naval ideas, 
which run just now to fewer guns of heavier caliber, and 
in spite of her formidable armament, she is not a very 
popular ship. 

Government to Take Over Cape Cod Canal.— The 
Secretary of War, the Secretary of the Navy, and the 
Secretary of Commerce were requested to discuss the 
advisibility of acquiring the Cape Cod Canal for the Fed- 
eral Government, and they unanimously concluded that 
the transfer was desirable. The Secretary of War, after 
elaborate studies as to the value of the Canal made by 
the Engineering Corps of the Army, offered the Canal 
owners the sum of $8,150,000, which they declined to 
a¢cept. Consequently, the Secretary has asked the 
Attorney-General to begin condemnation proceedings 
and report the facts to Congress. It will be agreed 
that the strategic value of the Canal, providing a prac- 
tically continuous inside water route from Boston to 
New York for naval ships, fully justifies its acquisition 
by the Federal Government. 


The Navy and the Merchant Marine.— Discussing 
the interdependence of the navy and the merchant 
marine, Vice-Admiral Albert E. Gleaves recently 
designated the navy as the backbone of our sea power and 
the merchant marine as its nerves and sinews. He 
stated his belief that navy and merchant marine seamen 
should be paid on the same scale, cared for with the same 
thoroughness, and subjected to the same discipline. In 
1914 the total merchant tonnage in the world was about 
50,000,000 tons. The war, chiefly through submarine 
piracy, destroyed 15,000,000 tons, and the new shipping 
constructed amounted to about 11,000,000 tons, leaving 
a shortage of 4,000,000 tons. If our program is carried 
through, we shall have in 1920-21 some 2,000 ships 
averaging 10,000 tons in individual displacement and 
totaling 20,000,000 tons. The cost of this fleet is esti- 
mated at four billion dollars—10 times as much as the 
Panama Canal. 


Later Particulars of ‘‘Hush’’ Ships.—The latest 
statement of dimensions regarding the so-called ‘“‘hush”’ 
ships built for the British navy during the war, indicate 
that their dimensions, speeds, etc., as published during 
the war were greatly exaggerated. Thus, The Engineer 
gives the following dimensions for the battle-cruisers 
“Renown” and ‘Repulse’: Length, 794 feet, beam, 
90 feet; draft, 30 feet; normal displacement, 26,500 tons: 
and for the celebrated trio ‘‘ Furious,’ “Courageous,” 
and “Glorious,” the dimensions given by the same 
authority are: Length, 786 feet; beam, 81 feet; normal 
draft, 25 feet; and displacement, 18,600 tons. After 
the “Furious” was changed to a seaplane carrier, air- 
planes had no difficulty in landing oa her deck after 
returning from a flight. She is credited with 18 torpedo 
tubes and with 90,000 horse-power for a speed of 31 
knots, which, we are told, was very greatly exceeded in 
actual service. 


Listing Ships for Range.— In the annual report of the 
Bureau of Ordnance, Admiral Earle states that the 
turret machinery on the “ Mississippi’ has been tested 
and successfully fired, with the ship listed 714 degrees, 
which, with the guns at their maximum elevation of 
15 degrees, gave the calculated range. This increase 
of range by listing the ship has been practised successfully 
by allied ships in various engagements of the war, and 
particularly in the long-range bombardment of the Ger- 
man fortifications at Zeebrugge and Ostend. We 
understand that in our latest turret designs the mounts 
are arranged to give a maximum elevation of 30 degrees, 
which of course, in any but very exceptional circum- 
stances, would obviate the necessity for listing the ship. 
It is gratifying to learn that the type, 16-inch, 50-caliber 
naval gun has, in test, “proved successful beyond ex- 
pectation, and this gun promises to be an exceptionally 
splendid piece of ordnance.” It will form the main 
armament of our future capital ships. 
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Wireless Between Great Britain and Australia.— 
The Daily Mail reports that on September 22d last, 
direct wireless communication between Great Britain 
and Australia was established, when two messages from 
the Premier and from Sir Joseph Cook were received by 
the Amalgamated Wireless Company of Australasia 
from the new station at Carnar. It is stated that 
the messages received at Sydney were perfectly clear 
and distinct, despite direct transmission over 12,000 
miles. ‘ 


Heating Rivets Electrically.—With the employ- 
ment of women in many forms of werk heretofore con- 
sidered too heavy for them, it has been necessary to 
modify the equipment and form of work in numerous 
instances. Such a case is the heating of rivets by 
electricity in charge of women. Instead of portable, 
sooty forges operated by turning a heavy crank, there 
has been introduced an electrically-heated forge which 
is clean, simple to operate, and readily portable. It will 
heat a standard rivet in 30 seconds. 


A New Form of Variable Electric Resistance.—A 
recent German patent taken out by L. Strasser relates 
to a modification of the type of resistance in which 
an iron enclosed in hydrogen is surrounded by a heating 
coil. As is well known, a small change in the current 
flowing through the heating coil can be made to cause a 
very considerable change of resistance in the iron, and 
such resistances are claimed to have special applications 
for use with machines of very variable speed. The 
novelty embodied in the patent consists in making the 
heating coil of a material with a negative temperature 
coefficient. In this way, it is pointed out, the heating 
coil can be caused to bring about a much greater change 
in the iron wire resistance, and the sensitiveness of the 
apparatus is accordingly increased. 


Simple Resistance Units.—To a British firm goes 
the credit for introducing a very simple type of resistance 
unit which possesses numerous and important advant- 
ages. The wire or strip member is supported on a single 
rod passing through the center section of each leg of the 
zigzagged wire or strip. Among the special advantages 
claimed are: Very large radiating surface for a given 
capacity; small weight for a given capacity; absolute 
freedom for expansion; owing to the large surface and 
small bulk of metal they cool very quickly; they are 
absolutely unaffected by vibration or jolts; units can 
be run red hot without danger of sagging; repairs can be 
effected on separate units; tapping can be taken off 
anywhere along the center clamp; the number of units 
being small compared with a grid resistance of equal 
capacity, there are not many joints to cause trouble. 


Electric Welding with Covered Electrodes.— 
According to E. G. Rigby, speaking before the Engineers’ 
Club of Philadelphia, welds made by plain iron or carbon 
rods as electrodes are frequently deteriorated by pitting 
and oxidation, resulting in brittleness and porosity and 
breaking up of the metallic structure. Oxidation 
renders a joint peculiarly liable to corrosion, which in 
shipbuilding work is of the highest importance. In the 
covered electrode process the electrodes are surrounded 
by a covering of blue asbestos yarn which in fusing acts 
as a reducing agent, and by excluding the atmosphere 
from the fused metal effectually prevents oxidation 
of the deposited metal. The yarn is coated with silicate 
of Na, Al, or the like to vary the fusing temperature of 
the asbestos yarn. The electrode, further, has com- 
bined with it a small quantity of metal capable of exerting 
a strong reducing action, such as Al, in the form of a fine 
wire incorporated in the covering. In operation the 
are is formed by touching the work with the end of the 
electrode held vertically, after which the electrode, still 
in contact with the work, is dropped to an angle, when 
the arc is immediately destroyed, owing to the covering 
passing into the igneous state. The action once started, 
the electrode melts at a uniform rate so long as it remains 
in contact, and leaves a seam of metal perfectly diffused 
into the work, the covering material forming a slag 
which floats and spreads over the surface of the weld as 
it is made. Steel plates or castings can be readily cut 
by dipping the electrode in water and with a relatively 
high current applying the point of the electrode to the 
piece to be cut and moving it quickly up and down 
through the thickness of the plate, allowing the molten 
metal to drop. 
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The German Air Service.—The Paris newspaper 
Excelsior, in an article on German aviation, states that 
on July Ist of the present year Germany’s air force in- 
cluded: 1,530 chaser machines, 300 protecting biplanes, 
1,020 reconnaissance machines, and 156 bombers. The 
latter category included 12 “giants.’’ Germany lost 
500 machines between July 13th and November 1th, 
and delivered 1,700 under the terms of the armistice, 
leaving only 800 machines, mostly observation and range- 
finding aircraft. This state of affairs, says the Ezcelsior, 
effectually prevents any thought of aggression from the 
air. 

Bleriot’s Commercial Planes.—From our British 
contemporary Flight, we learn that the Bleriot works are 
also interested in commercial aviation; so much so, in 
fact, that two new four-engined airplanes of large dimen- 
sions are now nearing completion. These machines, it is 
reported, will be especially suited to aerial transport in 
the French colonies, where roads are none too good and 
railways non-existent. In such cases the airplane will 
link up by postal air service one colony with another, 
and with the capital, while numerous other spheres wili 
doubtless te found, in which the large weight-carrying 
airplane will be of inestimable value. 


Waterproofing Airplane Propellers with Alu- 
minum Leaf.—A waterproof coating for airplane 
propellers, which incorporates thin aluminum leaf in the 
finish, was developed by the Forest Products Laboratory 
at Madison, Wis., and placed in production by the War 
Department. The process is practically 100 per cent 
effective in preventing absorption of water, particularly 
in the storage stage. A French authority states that 
80 per cent of the French propellers produced are re- 
jected by the pilots mainly because they are out of 
balance. This difficulty is due largely to unequal ab- 
sorption or distribution of moisture and can be greatly 
reduced by an effective waterproofing coating. 


A Giant Farman Machine.—The possibilities of 
post-war commercial aviation are being realized in all 
the leading countries. It is reported that a new com- 
mercial airplane has just made its appearance at the 
Farman works at Boulogne-sur-Seine. The new ma- 
chine, which has been christened the ‘ Goliath,” has 
made its official flights, piloted by Bossutreau. It is of 
the F. 60 type, and is capable of carrying 20 passengers. 
It is said to have a speed of 160 kilometers (about 100 
miles) an hour, and is able to make a continuous journey 
of 3,000 kilometers (about 1,865 miles). Fitted with 
floats the ‘‘Goliath”’ is expected to be able to undertake 
the trans-Atlantic journey. For a start the new ma- 
chine will probably be employed on a Paris-London 
passenger air route. 


The British Air Force.—At the close of the war Great 
Britain led all nations in the air. The British air force 
fought on more fronts than any other nation, and its 
successes were therefore proportionately greater. In 
August, 1914, the British naval and military air service 
together mustered only 285 officers and 1,853 men of 
other ranks. In November, 1918, there were 30,000 
officers and 264,000 men. At the outbreak of the war 
Great Britain had 166 airplanes, 45 seaplanes, and seven 
airships, while at the close of hostilities she had 21,000 
airplanes, 1,300 seaplanes, and 103 airships. Besides, 
there were 25,000 airplanes and seaplanes being built 
and 55,000 airplane engines under contract. The 
Women’s Royal Air Force, which was not in existence 
in 1914, numbered at the close of hostilities 23,000. 


Testing Methods Which Preclude Accidents.-— 
On account of the difficulty in securing suitable pieces 
for the manufacture of larger airplane parts and the 
necessity of conserving material, severai series of tests 
were conducted at the Forest Products Laboratory at 
Madison, Wis., on built up beams and struts of various 
designs and also various types of splices. Results of 
these tests were used in preparing Army and Navy 
specifications for laminated and spliced beams and 
laminated struts. Two simple non-injurious methods 
for determining the strength of struts have been de- 
veloped and further tested for inspection work, which it 
is thought will considerably reduce the number of re- 
jections under the standard method. The tests are 
made on full-sized specimens every strut used being 
subjected to the standard test which is more severe than 
any working load could possibly be. 
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The North Sea Mine Barrage—l 

| Closing the North Sea With a Wall of Mines, 230 Miles Long by 25 Wide—The Preparatory Work 
By Captain Reginald R. Belknap, U. S. N., Commander of the U. S. Minelaying Squadron 











U. S. Minelaying Squadron at Sea, en route to the great minefield, North Sea, September, 1918 


“C’ORRY not to be able to say good-bye personally 
to all your good fellows who have done such ex- 

cellent work’’—was the Christmas message from Rear- 
Admiral Clinton-Baker, R. N., head of the British mining 
service which coéperated with ours in laying the great 
minefield barrier against submarines, stretching from 
the Orkney Islands to Norway. And in Admiral Sims’ 
address, just before the American Minelaying Squadron 
left Portland, England, for home, he said, ‘After we 
came into the war we designed a mine, built it, equipped 
the mine layers, sent them over to this side, and planted 
more mines in less space of time than any nation in the 
world ever thought of doing before—one of the finest 
stunts the Navy has accomplished on this side.”’ 

Reducing a new invention to practice in a few months is 
no small probiem, especially when it is a mine to be planted 
much deeper, and over bottom 100-fathoms deeper, than 
ever before—yet this had to be done, to meet the enemy's 
submarine campaign, the most serious menace to the 
cause of America and the Allies Along with hastening 
our destroyers into the war zone, our Navy Department 
advocated other active measures, essentially offensive, to 
block up the German bases 

Towards such an end British destroyers had been con- 
stantly planting mines near the German coast, but they 
could not prevent the enemy from sweeping channels 
through. Besides, since the Skagerrack could not be 
closed locally without violating the neutral waters of 
Denmark and Norway, the situation needed a barrier 
which would include the Skagerrack, and also be too 
far from the German bases for surprise in force. If only 
half successful such a barrier would still be more effective 
against submarines than merely hunting them at large 
Yet it called for such numbers of mimes, to 


and “‘foolish’’ were freely applied to the scheme. Con- 
tracts for 100,000 mines would have to be let, and tens 
of millions more spent outright, both here and in Great 
Britain, based on test of the mine only by parts, since a 
complete new mine did not yet exist. But in spite of 
the several elements of uncertainty, the undertaking had 
the unqualified approval of everyone in authority, from 
the President down 

Briefly, the project was for the United States and 
British mining forces to coéperate in establishing a mine- 
field barrier across the North Sea between Scotland and 
Norway. The minefield would measure 230 miles long 
by 25 miles average width, consist of 70,000 mines, in 
“‘systems,’’ each comprising one or more lines of mines 
near the surface, other mines deeper, and yet more, deeper 
still, so as to bar or imperil the passing of any vessel, 
whether on the surface or submerged. 

Bases for assembling the American mines were to be 
prepared in Scotland, at Inverness and at Invergordon, 
20 miles distant, on Moray Firth, above Aberdeen. 
Considerations of navigation, of shorter exposure to 
submarines, and of saving the carriers’ time, dictated the 
decision to unload all cargoes of mine material from 
America at the western terminus of the Caledonian 
Canal, and at Kyle of Loch Alsh, opposite the Isle of 
Skye. The cargoes would be transported across Scot- 
land by canal motor barges and the Highland Railway. 
Limited capacity of these transportation routes neces- 
sitated having two assembling bases for our Mine 
Squadron instead of one. These bases were constructed 
by the British Admiralty, Captain O. G. Murfin, U.S. N., 
being the supervisor on our part and in charge of the 
bases when completed. Most of their machine tools, 


furnishings, and other equipment were sent from the 
United States. 

Secrecy, as well as haste, necessitated dividing the 
construction of the mine among 500 contractors and sub- 
contractors. Parts manufactured in different places 
were sent to a third place for joining, and all were finally 
sent to Norfolk, Va., whence they were shipped to Scot- 
land, where the mines would be assembled complete 
for the first time, ready for planting. The mine spheres 
were charged with high explosive at a plant near Norfolk, 
containing large steam kettles, which poured 300 pounds 
of molten TNT into each sphere. In this quiet corner 
the sailors worked in constant danger from fire and the 
poisonous fumes of the molten explosive. Several were 
seriously overcome and one died from the effects, but 
the rest stuck to it through the long, hot summer months. 

To carry the mine material over, small steamers were 
chosen, to minimize the effect on the operation in case 
of loss. One, the “Lake Moor,’”’ was sunk by a submarine 
in April, with 41 of her crew, making almost the only loss 
of life in the whole operation. They had capacity of 
2,000 to 3,000 tons and carried 1,200 to 1,800 mines, 
besides stores of various kinds. Our minelaying squad- 
ron and bases were supplied almost entirely from America 
obtaining abroad little more than fuel, fresh meat and 
vegetables. There were 24 of these carrier steamers con- 
stantly employed, from February on, two or three sail- 
ings every eight days, all under the management of the 
Naval Overseas Transport Service. 

Towards making up a squadron large enough to 
undertake the barrier, we had the old cruisers “San 
Francisco”’ and ‘“Baltimore,’’ converted into mine- 
layers in 1911 and 1915. In_ excellent condi- 

tion in spite of their 28 years, and well 





provide and plant in a short time, as to 
make the undertaking appear impossible 

Among the countless war inventions 
pouring into the Naval Bureau of Ordnance 
upon our joining the war, was one which, 
unsuitable in its original form, contained a 
device that was adaptable to the firing 
mechanism of a mine, with great possi- 
bilities if so applied, especially against sub- 
marines. The peculiar virtues of the new 
mine were extreme sensitiveness and twice 
the reach of any other mine—both qualities 
invaluable. The result was, briefly, that the 
Bureau of Ordnance could, in July, 1917. 
assure our authorities that, in 
urging the closing of the North Sea, they 
might at the same time offer the means for 
its accomplishment. 

To convert the skeptical into ardent 
advocates of the new mine, to develop and 
test some of its features, to outline plans 
and settle preliminaries, all took time, 
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_ prepared by two years’ training and 
development in mining, they made an 
invaluable nucleus; but their combined 
capacity of 350 mines needed large aug- 
mentation. The manufacturing output 
was soon to be 1,000 mines a day, and the 
round trip for one minelaying operation 
could be estimated at not less than five 
days—coaling, embarking mines, out 
back, ready for the next operation. Hence, 
a squadron with a capacity of 5,000 mines 
would be needed to keep up with the supply 
and thus plant the barrier as soon as pos 
sible. 

Eight merchant steamers were converted 
to carry mines on one, two, or three decks, 
making, with the original two, 5,700 
mines capacity, thus providing @ 
margin for contingencies. Mines are car 
ried on tracks of steel channel bar, pl 
with the flanges inward. The small wheels 
on the box-like mine anchor tread on the 








but on October 29th, 1917, the order was 
given to proceed. The terms “impossible”’ 


Transferring mines from trucks to barges 


lower flange, while the upper flange serves 
as a check against the mines’ upsetting ™ 
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heavy rolling at sea. The mine spheres 
are secured fast on the anchors, so that 
mine and anchor go overboard together, 
the release of the anchor taking place after 
they reach the water. 

In our largest vessels, there were two 
long tracks on each side of the launching 
deck, which was the first covered deck; 
the same on the next deck lower, with 
shorter tracks in between at the ends; and 
similarly more below. On each deck there 
were several cross tracks, with a simple 
form of turntable at each intersection, for 
convenience in loading the ship and to 
provide alternative routes for getting the 
mines out in case of a jamb. 

Two launching ports, about 10 feet 
above water, were cut through the stern, 
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blowers while fitting out. The batteries 
were small, one five-inch and two three- 
inch anti-aircraft guns in each ship, ex- 
cept “San Francisco” and “ Baltimore,’’ 
which had four 5-inch guns. Guns were 
in great demand elsewhere while our ships 
were fitting out, and for structural reasons 
also it was necessary to limit their arma- 
ment to anti-submarine defense. It was 
contemplated that the squadron would 
always be escorted by destreyers and be 
supported against surface raids. 

With mines filling so much of the living 
deck space, the crews were very crowded 
most of the time. Mines were constantly 
at one’s elbow, horns and sharp corners 
ever ready to tear one’s clothes, and every- 
where were mine tracks, half-knee high, 
or turntables, to trip the unwary. But 


MAIN DECK 








one on either side of the rudder head, and 
about 20 feet of single track led, from each 
port, forward, to a switch connecting with 
either of the two long tracks. Steam winches were 
installed on all decks to haul the mines along, in trains or 
“fleets’’ of 30 to 40. Each mine with its anchor weighs 
1,400 pounds and as its wheels are small, it takes power 
to give the long trackful of mines the slow, steady move- 
ment towards the stern which is necessary to make the 
planting interval between successive mines uniform. 

At the stern, just inside the launching ports, were 
mine “traps,’’ which held one mine at a time on a slope. 
Outboard, projecting about three feet beyond the ship’s 
skin plating, the mine track curved downward, ending at 
45 degrees. Upon throwing the trap lever, the after 
jaws would open and the mine, of its own weight, would 
run down the slope, over the curved “‘quadrant,”’ and 
dive overboard. At the same time, the trap’s forward 
jaws would close, preventing more than one mine slipping 
through at one opening. The mine track near the trap 
was higher than the rest, the up-grade serving to check 
the mine’s surging sternwards while mining in a head sea. 

Control throughout the mine decks was effected by 
an electrical system of signal lights and gongs. At a 
central point, near the launching ports, the mining officer 
could communicate with the captain on the bridge, by 
telegraph indicator and voice tube, and could signal to 
stop, start, or reverse any winch. Stations were provided 
along the tracks, so that sentries, in case of a jam or 
anything wrong, could signal to stop the winch con- 
cerned, and also to ‘‘walk back,” or “all clear’ again. 

To enable the entire load of a ship to be planted in one 
continuous string, elevators were installed in the forward 
part of the ships, so that, as the mines on the launching 
deck moved sternward, those on the lower decks could be 
hauled forward to the elevators and sent up, to be planted 
in their turn. The elevators were hydraulic or electric, 
six in four ships, four in two others. All were the Otis 
Company’s standard platform type, each lifting two mines 
at a time, in 20 seconds the round trip. The trans- 
fer capacity between decks was ample for the maximum 
rate of mine planting, even if half the elevators should 
become disabled, but during seven months in all kinds 
of weather, of 32 elevators, only one failed—once. 

The experience of the British with elevators had not 
been encouraging and there were other points where we 
took a new departure and succeeded. They had trouble 
from the tracks closing or opening with the working of 
the ship in a seaway, thus binding the mines or allowing 
them to drop between tracks and jamb. Our design, of 
a steel cross-tie mounted on a wooden bolster, obviated 
any such trouble, although our tracks were of much 
lighter section than theirs. Then there was the question 


Mineplanter ‘‘Roanoke,’’showing mine tracks, elevators, and turntables 


which made our switches incredibly simple and effective. 
The aim throughout was to make the mining installa- 
tions substantial enough to endure hard usage, yet 
simple; to provide power where power was needed, 
including ample reserve for temporary disablement. 
Experience in our Mine Force during the preceding 
three years had taught that alertness, intelligence, and 
judgment of trained mine crews made the best depend- 
ence, and that, where kinky, springy, wire rope and heavy, 
lumbering mine weights were concerned, automatic or 
complicated devices were dangerous. 

In brief, the mining installation and organization pro- 
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The North Sea barrage containing 70,000 mines 


vided for a well regulated movement of the whole 
mass of mines, in such a way that the ship’s trim was 
preserved as long as possible, while the planting went on 
without interruption. The plans, workmanship, and 
training were so good that, on the first operation, the 
“Housatonic’’ planted 675 mines at 11% seconds 
interval, without a break, and on a later occasion the 
“Canonicus”’ planted a™string of 860 mines, 43 miles 
long, one every 15 seconds in 3 hours and 35 minutes. 


no complaints, good humor always. One 
ship’s joke demands a wound chevron for 
every calloused shin. The officers and men felt intense 
pride and interest in their ships, and spared no effort to 
keep them in regular man-of-war condition. The 10 
American ships made a handsome squadron, and the 
British officers, as well as our own, openly expressed 
their admiration. 

In capacity for carrying mines, equipment for handling 
and planting them continuously, and general arrangement 
and quality, the American minelayers were admittedly 
superior to any others. 

(To be continued) 


Fluorescent Fluids 


ROF. JEAN PERRIN, Head of the Department of 

Chemistry in the University of Paris, has just 
published the preliminary data and conclusions in con- 
nection with investigations which he has been making 
of the phenomenon of the fluorescence of fluids. 
These investigations were begun some time ago, but 
interrupted by the war; and it is not only now that 
Professor Perrin has felt his thesis to be in such shape as 
to render publication possible. 

The investigator has started with the idea that 
fluorescence is in some way a phenomenon of the 
molecule; and with this idea, he has prepared glass 
slides with the object of spreading out his fluorescent 
solutions to ultramicroscopic thickness. The immediate 
results of this procedure are to make it clear that fluor- 
escence involves the destruction of the fluorescent 
body—not a reversible reaction, which would make it 
possible for the fluorescent substance to regain its 
luminous powers after a period of “rest,” but something 
in the nature of polymerization, to mention one possible 
explanation advanced by Professor Perrin. Indeed, 
he feels impelled to suggest that perhaps the molecule 
is fluorescent only at the very instant of its destruc- 
tion, so that in the most literal sense we have a phenom- 
enon of physical disruption. 

An interesting point brought out by Professor Perrin 
is that temperature and viscosity appear to exert nu 
influence upon fluorescent powers. He even went 
so far as to compare results obtained at ordinary tem- 
perature and at that of liquid air, with negative results 
so far as appreciable difference was concerned. 

There is a good deal of analogy between the results 
obtained by the investigator, and the known facts of 
fluorescence of solid bodies, although Professor 
Perrin is careful to keep the two cases distinct. On 
the whole, the discussion, as translated in this 





of switches. Some one suggested a parallel motion, The minelayers’ other arrangements were very good week’s SciENnTIFIC SUPPLEMENT, is a most interest- 
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The mine storage and mine assembling sheds 


Trainload of mines on way to the quay 
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Colloids at Work 


‘RAHAM discovered that if parchment or parch- 

A ment paper is stretched over a frame to make a 
diaprhagm, that such a diaphragm or membrane will 
separate substances into two great classes: Those which 
can pass through in solution and those which can not or 
only do so with great difficulty. The substances which 
can pass are usually capable of being crystallized while 
the others are jelly-like and their solutions have proper- 
ties which differ markedly from solutions of well known 
crystals. A favorite experiment is to place a solution 
of salt and of glue in a membrane on the other side of 
which water flows slowly. The salt passes through into 
the water and soon the glue only is to be found in the 
membrane covered cell 

This principle has been applied commercially in several 
industries and is variously styled dialysis, diffusion, 
osmosis, etc. Some crystalline substances diffuse more 
rapidly than others so that certain separations can be 
made between crystalloids as they were originally called. 
Sometimes the vegetable cell itself becomes the mem- 
brane through which sugar, for example, is extracted by 
treating the sliced beet, in this instance, with successive 
changes of water. The temperature is made such that 
the albumins are first coagulated in the cell walls thus 
facilitating the passage of the sugar solution and then 
eight or more changes of water are brought into contact 
with the pencil-size V-shaped slices upon the counter 
current principle. This allows fresh water to take the 
last of the sugar (all but about 0.5 per cent for it is not 
economical to carry the extraction below that figure) 
from the nearly exhausted pulp and the juice of highest 
sugar content to be drawn from the first cell for purifica- 
tion. 

In the beet sugar industry we also find an example of 
osmosis using a membrane. A _ point is reached in 
crystallizing out the sugar when even impure crystals 
cannot be won from the residual molasses. This 
molasses contains above 50 per cent of sucrose and is 
unlike molasses from cane in being unsuited for human 
use. The sugar is recovered by precipitation with 
strontium or lime or by osmosis. In the latter method 
the diluted molasses passes slowly along one side of a 
series of membranes and water flows in the opposite 
direction on the other side. A large percentage of the 
sugar passes through. 

Within comparatively recent years colloids have been 
studied more intently and much work has been done in 
an effort to learn more of what actually takes place in 
reactions involving them. Their aqueous solutions 
when pure have the same boiling and freezing points as 
the solvents themselves so the conclusion is that they 
are not true solutions but excessively fine particles in 
suspension. These particles pass through the finest 
filter papers and some are too small to be seen under the 
microscope. The ultra microscope enables some studies 


‘to be carried on through the observation of the shadows 


cast by the particles and light reflected by them. Col- 
loidal gold is responsible for the beautiful ruby glass and 
colloidal copper was used for red signal glass until 
chemistry pointed the way for the employment of 
selenium to produce that color. 

There are many who grow impatient awaiting some 
practical results from academic* research which seems 
at times to move with the speed of a glacier and yet 
progress is not made without such research. How often 
curative medicine has been compelled to wait until a 
way of communicating the disease under investigation 
to lower animals for study could be devised! We know 
now how to prepare colloidal suspensions and that will 
lead to many commercial applications. At least two 
may be mentioned as accomplished and one of these has 
been developed as a result of the war. 

The importance of a concentrated, easily handled, 
efficient, fuel for war and merchant vessels is obvious and 
in times of emergency when speed and space count for 
most this importance is greater than ever. A colloidal 
chemist conceived the idea of fortifying fuel oil with 
colloidal coal so fine and in such a physical condition that 
it would be permanently in suspension, go where the oil 
would and pass through the small orifices of valves and 
burners without clogging them. Experiments showed 
the idea to be sound and its further development will be 
an efficiency and conservation measure. 

The extensive use of metal automobile bodies in- 
troduced a problem in lacquering and enamelling for, in 
order to get the required hardness and durability in the 
finish, it must be baked. Eventually electric ovens of 
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great size were installed and all went well until, in an 
effort to economize in the use of current, the ventilators 
would be closed or partly closed with the result that 
highly inflammable vapors from the lacquer and enamel 
volatile solvents collected in dangerous quantities in the 
ovens. There were fires and wild explosions, loss of 
work and disturbed schedules. 

This condition affected the oven manufacturers more 
than the enamel makers and one of those making 
electric heating and controlling devices for ovens in- 
stituted research not on the apparatus but upon an 
enamel minus the expensive and troublesome volatile 
solvents. The problem has been solved and the same 
covering materials—gums, pigments, etc., may now 
be had in colloidal form in water. They cover well, 
bake without any material variation from the usual 
methods of treatment and when once on the metal the 
result is the same. The ovens may be operated to suit 
for there is no danger. The element of safety and free- 
dom from property loss have been secured without in- 
creased cost, if indeed not without an actual saving in 
the expense of enamels. 

And then because the gums are in suspension and not 
in solution there is nothing to make small pieces stick 
together. They may be put into a wire basket, dipped 
into the colloidal lacquer and baked without being re- 
moved and given the individual attention necessary 
with other lacquers. If the metal can be heated slightly 
before dipping, a still better job can be obtained. There 
are no “fat edges’’ and no marks of adhering to other 
pieces. Such lacquers or enamels may also be brushed 
on or sprayed as desired. 

These developments are real steps forward and further 
achievements along these lines may be expected. Col- 
loidal chemistry and physical chemistry, theoretical 
though they may seem, are accomplishing great things 
for industry and when we begin to graduate chemical 
enginers well grounded in these new divisions of chemis- 
try, still greater things may be expected. 


The Reporters’ Chemistry 


A GROUP of educators who were discussing the 
courses which a chemical engineer should take in 
order to be all that the title might be said to imply 
finally included nearly all the engineering and applied 
science available in addition to a few years spent in 
obtaining a broad foundation in general subjects. They 
left but a few years for practice after graduation in the 
span of a normal life when all the suggestions had been 
combined! And so also a reporter must specialize or 
spend most of his years in preparation. The articles 
one sees occasionally, surely convince us that too often 
science is omitted from the reporter’s curriculum. 

The recently reported “‘explosion”’ of a molasses tank 
is an example of what headlines can do and how often 
“the story’’ is more dear to the reporter than the more 
exact but somewhat less spectacular facts. Things lose 
their “‘news”’ value if investigations are awaited or time 
taken to get an authoritative opinion. 

In one of our largest cities a steel tank had been 
erected in which to store molasses used in producing 
industrial alcohol. The tank was of great capacity and 
was near the water front so that vessels could pump their 
cargo into storage and hurry away for another load while 
the tank’s contents fed the distillery with raw material. 
One day things suddenly gave way and there was a loss 
of a number of lives besides some property damage. 
The daily press seized eagerly upon “explosion” as an 
appropriate word to describe what had happened and 
detailed the geysers of molasses thrown high in air to 
descend with vast destruction on the vicinity. All this 
was supposed to be the result of fermentation and when 
it was found that 600,000 gallons of fresh molasses had 
just been pumped in those adhering to the theory ex- 
plained that this formed a seal over the older stock and 
helped to confine the gas. With the molasses entering 
through a pipe in the bottom of the tank it is difficult to 
see how thorough mixing could be avoided. 

It has also been suggested that the warmer new 
molasses cooled so rapidly as to cause contraction 
sufficient to rupture the tank. The opposite has also 
been advanced, namely, that the old stock became 
suddenly warmed up by the cargo fresh from the tropics 
and just naturally pushed the walls out! In all these 
arguments the rate of heat transmission seems to have 
been forgotten as well as the possibility of expansion 
and contraction vertically in the tank as well as hori- 
zontally. 
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Fermentation is a very powerful agency but exerts this 
power just as powder does, only when confined. Thug 
the “springers’’ in the canning industry are caused by 
the pressure of gas within the can resulting from fer. 
mentation. The tin can usually withstands this pressure 
but glass ones have “blown up.”” But even a small vent 
will carry away the gas as formed and this tank hada 
gooseneck vent-pipe about five inches in diameter. Then 
there were manholes, the doors of which remained closed 
only by their own weight and one was open ready for 
gaging. 

Besides, the tank roof was intended merely to keep out 
the weather and this light roof would have been destroyed 
rather than the walls. Yet when examinations were 
made the roof was found intact on the ground where 
the subsiding flood had left it. It seems reasonable to 
have expected such a roof to function in the same manner 
as do light weight roofs in powder mills where they serye 
to vent any explosion upward. No one seems to haye 
heard an explosion. 

There have been a number of experts to examine the 
wreck and the only published report, that of the grand 
jury, disclaims the explosion theory. Then how explain 
the catastrophe? Mechanical failure at some local 
point following the cumulative effect of repeated stresses 
and there is remote possibility that a few rivets may have 
been weakened through the gradual and weak attack of 
acids occasionally present. Molasses, being of high spe- 
cific gravity, would soon widen a small breach especially 
with such a pressure as the quantity present could exert. 
A 15-foot tidal wave of heavy molasses carrying broken 
steel plates might easily wreck fabricated steel columns 
designed only for vertical loads and a person caught in 
it could escape only with great difficulty. 

‘“‘Slow as molasses in January!’’ One policeman stand- 
ing not far from the tank when the flood came just did 
manage to reach the corner first and turn as the stream 
rushed by while a motorman with an empty street car 
stopped his car when he saw what was coming and tried 
to run out the back door. He was too slow and had to 
climb on top and await rescue. 

The forces of nature are all powerful but they work 
according to natural laws. 


Made-to-order Gravel 


HE majority of contractors have to take gravel as 

they find it and geologists tell us it was a long time 
in the making. It seems that it may no longer be neces- 
sary to wait for nature to form gravel from clay but 
that it may be made when and where wanted and the 
method is described in a recent number of the “Little 
Journal.”’ 

It seems that there was no gravel suitable for an ag- 
gregate in concrete to be found near the location of & 
southern shipyard where concrete ships were to be built. 
The question was answerable in three ways: Move 
the yard to gravel, haul in the gravel over congested 
railways or make the gravel from local clays. For- 
tunately the clays were found to possess the necessary 
characteristics to enable them to be burned to hard, 
though porous, lumps and a second series of experiments 
showed that when the rate and temperature of burning 
were controlled it was possible to produce lumps of the 
desired size. 

This firing was easily done in a rotary cement kiln and 
when the concrete was finished it was found to pass the 
strength tests and to be nearly as strong as any other 
concrete. Then it was demonstrated to have unusual 
buoyancy and that meant that a given number of tons 
of such concrete made into a vessel would carry more 
tons of cargo than wooden vessels of the same rating, 
more than the ordinary concrete and almost as many a8 
the steel vessels. ‘ 

The incident is strikingly illustrative of the old saying 
that necessity is the mother of invention and shows how 
science in finding a substitute for a specific purpose 
sometimes improves on old materials. 


Substitutes for Hickory Handles 


GPECIFICATIONS for handles for intrenching tools 
were prepared during the war by the Forest Products 
Laboratory at Madison, Wis., allowing seven su 
stitute species in place of hickory and also permitting 
certain minor defects which have heretofore been rul 
out. This made possible greatly increased production 
for this class of material and at the same time gave 
satisfactory handles. 
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Industrial Democracy and Engineering 


Some Lessons That Have Come Out of the War 
By Irving A. Berndt, Secretary of the Society of Industrial Engineers 


IVILIZATION, ever progressive, is completing its 

latest great step forward and after monumental 
effort, almost inhuman sacrifices and a stupendous 
massing of resources, we are promised a great world 

racy. 

aa before the culmination of this advance, and 
seemingly as an outgrowth of the very program and con- 
ditions which have made this step possible, this same 
insatiable civilization is making a new demand for ad- 
yancement. It is from all indications now insisting that 
we must have not only a great political world democracy, 
but a great industrial democracy as well. 

The great war was proven that not only must the old 
political regime be changed and readjusted, but a re- 
consideration of the industrial and economic plan must 
follow and if possible go hand in hand. The great world 
leaders and the best minds are coming to a thorough 
appreciation of the fact that workers and producers of 
the civilized population of the globe, besides being 
governed politically along the broadest kind of demo- 
cratic lines, must also be allowed to produce under a 
similar plan and set of principles. Does this not spell 
an industrial democracy in every sense of the word? 

Here it might be interesting to consider for a minute 
what steps have led up to this new development. It 
has been especially interesting to study it in America and 
to see, sometimes gradually, sometimes slowly and some- 
times. over night, the marked changes which have come 
over our industrial viewpoints and attitudes. Ex- 
perience has been doing its bit for us in this country 
during the war. Many things has it taught, and espe- 
cially as regards the industrial activity necessary for 
the victory we won, has it given us lesson after lesson. 
Then, too, these lessons have been generously appor- 
tioned, not only to the government, administration and 
managment, but to each individual worker as well. 

Let us consider some of the very well-known features 
which, coming out of our war production requirements, 
are here to stay. Broadly, these can be classified under 


two headings. First, those dealing with the principles 
and plan of organization and management control and, 
second, those which have to do with the personnel and 
individual worker under the plan. 

In the first classification those principles most popu- 
larly accepted are probably as follows: 

(a) A plan for proper functionalization of responsi- 

bilities. 

(b) A plan for centralization of control and manage- 
ment of each function. 

(c) The application of expert knowledge to each of the 
various problems. 

(d) The use of the trained mind and the development 
of a plan of more intensive training for this pur- 
pose. 

(e) A plan under which definite programs of all 
activities are preplanned. 

(f) A most intensive plan of specialization. 

(g) A plan for producing absolutely on a basis of 
quantity production. 

Under the second class, those having to do with the 
personnel or individual, we find a new acceptance of the 
following features: 

(a) The proper selection of men for each job. 

(b) A carefully worked out plan of proper distribution 

and assignment. 

(c) A well defined and standardized method of in- 
tensive training. 

(d): An adequate provision for satisfactory conditions of 
work and activity. 

It seems hardly necessary to look back and justify the 
acceptance of each one of these features. Suffice it to 
say that they have all been used and found not only 
valuable but really essential, and for each there are 
specific applications available for further analysis and 
of such great and well-known magnitude as to prove 
beyond all question their effectiveness. For instance, 
the proven success of the Selective Service Draft, without 
which our armies would probably still be in bloody 


combat, is an example of not only all the features item- 
ized under the second class, but many others as well. 

And from all this has come two big realizations, so 
big, in fact, and so fundamental, as to make them, we 
believe, .a possible keystone for that Industrial Democ- 
racy for which there seems to be such persistent and 
continuous demand. Both are so equally important 
that it is extremely difficult to know which to set forth 
first. They should not be considered separately or in 
any order, but rather in conjunction. 

The one is the realization by the mass, including all 
of us, as workers, producers, or traders, of the need for 
proper leadership and control, and a leadership based 
not on wealth, social distinction or political power, but 
one coming from proven ability and experience as well 
as the necessary training and education. The other is 
the realization by these accepted leaders and directors 
that at the very base of every problem of management 
and control is the human factor and, hence, there must be 
as a part of this leadership a sincere appreciation on their 
part of the problems and viewpoints of our workers, and 
a real desire not only to study their requirements but, in 
complete coéperation, to fulfill them. 

The writer sincerely believes these two visions have 
come and, despite the scattered outbreaks of strikes and 
industrial unrest, is entirely optimistic of the outcome 
because of a complete confidence in the higher intelligence 
of average American people who with such visions will 
live up to them. Nor have these new convictions come 
alone to those in this country. On the battlefields of 
France we believe all of our soldiers haye had a similar 
experience and when they all return, we shall find that 
the men in the ranks have learned to respect able leader- 
ship and that our American Army officers will have 
learned to respect and appreciate human relationships. 
These men will be a big factor in our industrial re- 
adjustments. 

Returning to the question of definite industrial 

(Continued on page 264) 
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‘“‘Delenda est Carthago !” 
To the Editor of the ScrentTiIFIC AMERICAN: 

“Delenda est Carthago’”’ was the demand which Cato, 
the old Roman senator, appended to his every speech 
in the senate of Rome, year after year, until finally that 
demand was satisfied. Oh for a greater Lodge who 
should have arisen years ago in our senate to ex- 
claim as a part of his every speech: “ Delenda est 
Germania !”’ 

Germany must be destroyed. It has forfeited its 
right to existence as a political entity. During the 50 
years of that existence its sole raison d’etre has been con- 
quest and domination, political and cofamercial. It has 
been a constant center of plotting, scheming and threaten- 
ing, terrorizing the rest of the world from England to 
China and compelling a worldwide burden of armament 
which, without it, would not have existed. Prussia is, 
both by size and aggressiveness, the boss of the com- 
bination, and likewise the engineer and builder of that 
Gigantic Camorra known as the German Empire; 

compelling by threats the North German states 
to form the North German Confederation, then bringing 
in by the same force and terror Bavaria and the south. 
But even without Prussia the inherent German bent 
toward “conquering the world’’—shown long since in the 
league—is too serious a matter to be allowed to 
pursue its further way unmolested out of mere senti- 
mentalism. 
_ Germany will probably, after this war, disintegrate of 
itsown accord. But if it does not, that should be one of 
terms of peace. The peace of the rest of the world 
demands the dissolution of the German trust into its 
component states, even as that of our country demanded 
dissolution of our trusts. 

It would be a true calamity if, after all the world has 
suffered, Prussia should still be allowed to continue to 
dominate the other states. Prussia must be isolated, 
and kept isolated henceforward. And let us remember 


that Prussia lies entirely east of Berlin. ‘“Rhenish 
Prussia’’ is no part of Prussia proper, being detached 
from it and constituting merely that territory which 
the Prussian kings, by hook, crook, conquest, thievery 
royal dickering, chicancery or whatnot, have come by 
since Prussia started out to be a “Weltmacht.”” Take 
away this rich mineral, agricultural and manufacturing 
district, sending the Prussians back to their fens and fogs 
on the shores of the Baltic, and you will have drawn 
the teeth and claws of the tiger beyond possibility of 
regeneration. Then, and only then, shall we have a 
peace that ceases to demand our eternal vigilance and 
preparation for war. Let them be flanked, as at the 
beginning, on one side by the Letts and on the other two 
by the Poles, and it is a safe guess that they will not 
have much chance in future of expanding at the expense 
of their neighbors, threatening other states and countries, 
acquiring colonies in the Pacific, or turning the Baltic 
into a “German lake.” 

When will our politicians begin to understand it? 
“* Delenda est Germania !”’ 

Greorce W. Co.Luzs. 

Rosharon, Texas. 


The Ideal Shoe 


To the Editor of the Screntiric AMERICAN: 

From the beginning of the world, shoes have been 
more or less complicated things, but have had always 
an elaborated process of construction. Think that the 
scientifically designed shoe does not exist yet; I mean 
one with a rigid frame only capable of those move- 
ments needed by feet. It should be covered by any re- 
quired material. If any part of the frame or material 
should be worn out, it could be easily renewed. 

Francisco CoMPAIRED TRIARTE. 
Toledo, Spain. 


The Wireless Amateur 
To the Editor of the Sctentiric AMERICAN: 

I wish to thank you for the publicity you are giving 
the ciaims of the amateur wireless operators, as shown in 
your edition of December 28th, 1918. It would be a 
great loss to the scientific world and to the nation, if 
the activities of the amateurs are in any way discouraged 
or limited. Their work should be encouraged and 
favored by the Government. 

H. A. J. Urnam. 
Milwaukee, Wis. 


A Phonetic Alphabet 


To the Ecitor of the Scimnriric AMERICAN: 

A recent correspondent of your journal desires a 
phonetic alphabet. Hundreds of thousands of dollars, 
have been spent in this country to bring this about, but 
all without result. I think the public will never adopt one 

The Oxford Dictionary employs about a hundred 
symbols as a phonetic key to its pronunciation of English 
words; and some phoneticians say that it would require 
a thousand or more to represent all the sounds of human 
speech. 

There are really but 33 elementary sounds in our 
language; but our text-book makers will have thirty- 
seven to forty-five. 

Ewine Summers. 
Washington, D. C. 


That Molasses Explosion 


To the Editor of the Scientiric AmMeRIcan: 

I have just been reading in your issue of February Ist, 
some comments of yours on the recent explosion of a 
tank of molasses in Boston, That the explosive po- 
tentialities of molasses were recognized a long, long time 
ago is quite evident from the language of an old song of 
which I send you one verse and the chorus: 


Old Dan Tucker come to town 

He swallered a hogshead o’ ‘lasses down 
The ‘lasses worked and the hogshead bust 
And off went Tucker in a thunder-gust. 


Crorvs 
Out o’ the way, old Dan Tucker, 
Out o’ the way, old Dan Tucker, 
Out o’ the way, old Dan Tucker, 
You’re too late to come to supper. 


As a poem, no doubt, the foregoing leaves much to be 
desired. The language is inelegant and the last line of 
the chorus is certainly a lame and impotent climax 
following the tragedy of the previous stanza. Neverthe- 
less compared with vers libre it is a literary masterpieze. 
I have known this song since about 1855 and quite 
possibly it dates from 1775—I do not know. The verb 
“to work” used to be commonly employed by country 
people to describe fermentation. Cider, preserves, and 
molasses, with some other substances ‘‘worked” under 
certain conditions. 

F, 8. Loruer. 
Hartford, Conn. 
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Dusting a big boa constrictor with arsenic powder to kill the piraplasmosis 


parasites 





The blotched chicken-snake, which was infected from the feathers of its 





once-in-forty-days meal 


Ticks as Carriers of Animal Disease 


Inferences Drawn from the Destruction of 500 Reptiles at the New York Zoological Garden During Several Years 


AILY newspapers recently reported that some 

kind of an epidemic existed among the reptiles at 
the New York Zodlogical Park. Losses of over fifty 
snakes daily were ascribed to ‘‘cooties,’’ a name given 
by the British “‘Tommies”’ to the trench louse. 

Dr. Raymond IL. Ditmars, Curator there of reptiles 
and author of “ Reptiles of the World,’’ admitting to the 
writer that an epidemic had been raging, denied that it 
had been caused by “‘cooties.’’ Incidentally he stated 
that the carrier of the disease was a tick and that a check 
on its ravages had been secured by use of a liberal 
coating of arsenical insect powder on the scales of the 
snakes, lizards, etc, Over 500 snakes succumbed 
during the past several years, before the.check was dis- 
covered. 

By this it should be understood that Dr. Ditmars has 
only succeeded in getting rid of the ticks in the Reptile 
House, thereby preserving the remaining 


By W. H. Ballou, Sc.D. 


the ticks attacked all other snakes, finding easy victims 
among those with keel, rather than smooth-scaled 
snakes. The snakes which alone escaped attack were 
those from South America where the iguanas came from, 
showing that they too, in their own environment, had 
acquired immunity. 

The keel scale may be described as rough, with a ridge 
across it, as against a large scale which is smooth. The 
keel scale affords an opening into which the female tick 
can thrust down its head and lay its eggs in the blood. 
Here the young ticks hatch and live a subcutaneous life. 
A parasite is released from the blood in the tick egg into 
the blood of the snake, where it breeds with enormous 
rapidity. The parasites accumulate in the lesions of the 
snake, a septic condition follows and death is caused by 
intoxication (blood poisoning). Cobras from India are not 
affected. The American gopher snakes are affected only 


around the eyes, which swelled up in some, causing total 
blindness. The Australian keel-scaled snakes were 
rapidly swept out of existence—a clean sweep— 
from blood poisoning. Many other keel-scaled snakes 
succumbed. Dr. Ditmars observed that snakes in 
damp cages succumbed most readily. He put them in 
dust cages with fair results and thereupon evolved the 
cure. By dusting the snakes with an insect powder 
containing a smull percentage of arsenic, the openings of 
the scales were closed and the ticks killed. Ticks also 
caused skin disease, that is, eruptions, or ulcers of the 
skin, which the use of the powder ended. The powder, 
penetrating the pores in the skin, navurally reached 
down, in some cases to the eggs of the ticks, killing them. 
A sick snake, reached in time, thus had his enemies 
killed, his ulcers and infection of blood given a chance to 
be met by the reptile’s natural defenses. A cure followed, 
if the snake was not too far gone before applica- 





reptiles. A new consigninent of reptiles may 
at any time reintroduce the epidemic. The 
dread disease of Piropiasmosis, which annually 
wipes out millions of dollars’ worth of cattle, 
fowls and domestic animals generally in different 
parts of this country and the world is according 
to bacteriologists, the disease which is destroy- 
ing the snakes. The value of a serum is in- 
dicated by Muir and Ritchie in the new 
revised edition of their ‘Manual of Bacteri- 
clogy,’”’ when they say: 

“With regard to the pathology (science of 
disease) of infection by Piroplasmata, we know 
nothing. The diseases are often extremely 
fatal, carrying off nearly every individual 
attacked, but we do not know the nature cf the 
changes originated.” 

Suppose a half dozen Zulus from South 
Africa where transported and immediately set 
down in a crowded New York theatre. Close 
contact would surely result in these Zulus 
giving off the diseases to which they are im- 
mune at home and infecting some or all of the 
crowd of strangers to which they were intro- 
duced. The Zulus in turn might be infected by 
the germs carried by New Yorkers to which the 
New Yorkers were immune. Neither of the 
parties to this meeting would have natural 
defenses against the diseases of the other. 
Precisely that is what happened at the Bronx 
Garden. Some Iguanas (lizards) were re- 
ceived from South America. They bore upon 
their bodies, ticks from the parasitic disease to 
which they were immune. The parasite carried 
by these ticks had never been able to break 
down the defenses of the iguanas, although 
constantly irritating them. On arrival at the 
Bronx Garden, filled with keel-scaled snakes, 
the ticks scampered off the backs of the iguanas 
and attacked the defenseless snakes. Im- 
mediately there was an epidemic, first among a 








'\ Jed 








tion of the powder. 

A snake, of course, is an extremely nervous 
animal, and getting him thoroughly powdered 
is some job. Handlers of snakes have to be 
careful with affected snakes, as the ticks 
readily and willingly transfer their operations to 
humans whose blood they somehow know is far 
easier to reach. Many types of snakes carry mal- 
arial germs but are immune from malaria. 
When, however, they come in contact with 
snakes without such immunity, the disease takes 
hold of the non-immunes. The iguanas and the 
snakes from the same region of South America 
are immune from the blood contamination 
and ulcers caused by parasites borne by ticks. 
These same iguanas and snakes, however, when 
introduced to reptiles having malaria or other 
diseases, get those diseases, having no immunity 
thereform. Thus is shown plainly how disease 
may spread among humans and lower animals. 
It also indicates that we get diseases from 
which we are not immune by contact with 
persons or lower animals which have the germs 
but are immune from them. We leave New 
York and travel. We get disease in a new 
locality from persons who are merely carriers 
of the germs to which they are immune. The 
strangers we meet get disease by contact with 
us by acquiring our germs from which we, our- 
selves, are immune. These matters which 
have been proved by the universal war on 
disease ought to impress our health authorities 
with the fact that mere quarantines are not 
enough to wholly stop the introduction of 
disease as has been shown by the world-wide 
spread of influenza. Let the people or animals 
out of quarantine and they immediately give 
off the germs from which they are immune to 
people who are not immune, and vice versa. 

Our previous knowledge of ticks as carriers of 
blood poisoning parasites has been summed up 








large group of Australian snakes. Having The ticks that carry piraplasmosis. (1) The female; (2) the egg; (3) the tick to date in their new edition of the Manual of 
killed off the entire collection from Australia, after feeding on animal blood; (4), (5) the chigger or tick that attackshumans_ Bacteriology, by the distinguished scientists, 








© #2¢¢e282s 53 52 soreadcs = 


sc 


de 


f= oO 


ee 


= soe hh. le Se ee ee, ee 2 ee ee ee. 2. ee ee 


———— eee 


March 15, 1919 


Doctors Robert Muir, Pathologist of the 
University of Glasgow, and James Ritchie 
of the Royal College of Physicians’ 
Laboratory, Edinburgh. Of Piroplasmosis 
they say: 
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carried by the tick, R. evertsii. Theiler 
noted that when the blood of a donkey 
which had survived the disease was injected 
in a horse, the horse suffered but slightly, 
thus suggesting a possible line of immunity. 





The parasite Piroplasma canis infects dogs 
through infection by ticks.”’ 

Man is affected by both ticks and chig- 
gers of the Order Acarina. ‘The chigger 
is a strange insect because he, or rather 
she, is so particular. The female drops 
off a tree onto a man’s neck and 
goes under the clothing by way of the 
space between the collar and the neck. 
The upper part of the man, however, 
doesn’t contain her particular delicacy. 
She descends to a point below the knees, 
sticks her bill down under skin and lays eggs 
dense, the inner section appearing often in the human blood. Dr. H. F. Chittenden 
as if vacated. At their broad end there of the Department of Agriculture, Washing- 
is a well staining mass of chromatim. The organisms and periodically extends inland. The organism is small ton, says of them: “‘ These pests are the larval, or six-legged 
are found within the red corpuscles of the infected and attenuated. It is the parasite of the tick Rhipi- form, of harvest mites, the adults of which have eight 
animal and also free in the blood generally. In the cephalus appendiculatus, and it drops off from cattle to legs. Soon after Leptus irritans burrows under the skin, 
former situation there is sometimes only one within do its moulting. It can carry an infection much more’ through the larger sweat pores, a small red spot ap- 
a cell, but the number varies under different circum- quickly and widely through a herd of cattle than the pears, after which the surrounding surface becomes 
stances and in different species. Multiplication takes carrier of the Texas fever. congested, the affected area spreading. The inflamed 
place by fission, or dividing into two parts, each part “The parasite Piroplasma equi, gives rise to binary spot later festers with a water blister. If the victim 
becoming a new parasite. The new parasites remaining fever of horses. It also is a South African disease, gets frantic because of the resulting irritation and 


“Up to the present, no human disease 
has been proved to be associated with the 
presence of piroplasmata, but several 
important diseases causing world-wide de- 
yastation of domestic animals are almost 
certainly caused by protozoan parasites 
of this group. Humans, however, bring 
on erysipelas and blood poisoning by 
geratching the irritating bites. 

“The Piroplasmata are pear-shaped 
one-celled animal organisms from one to 
one and a half micromillimeters long, and 
yarying in breadth. The outside wall is 














Examining a newly arrived anaconda from Central America for ticks 
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for a time in opposition, account for their 
different appearances or shapes in the cells. 
The forms free in the blood may obtain 
entrance into the red cells by means of 
pseudopodia, or prolonging their pointed 
ends of protoplasm. Infection is usually 
carried from infected animals by ticks. 
In one case, Koch has described the 
development of the organism, in the stomach 
of the tick, of spiked protoplasmic processes 
sprouting out from the broad end of the 
protoplasm, and the joining of two such 
individuals to form a zygote, or fertilized 
egg. Observations by Christophers in- 
dicate that a new globe-shaped body now 
appears, called the oécyst stage, and further 
development consists in a division into 
sporoblasts, or minute bodies which may 
affect the whole tissue of the tick, espe- 
cially the salivary apparatus. The eggs 
also are affected, and the young ticks devel- 
oped from these are capable of carrying 
the disease to other animals. Frequently 
when an animal has passed through an 
attack of piroplasmosis, it is thereafter 
immune to the disease. If the parasites 
have not disappeared from its blood, ticks 
feeding. thereon may give the disease to 
other animals not immune. 

“The parasite Piroplasma bigeminum, 
according to Theobald Smith, is the cause 
of Texas, or red water 
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This young lady has discovered the possibilities of dried-apple sculpture and 


has made it a novel art 


scratches the skin, erysipelas or blood 
poisoning usually follows.”’ 

In Central America, a chigger burrows 
under the toe nails of humans, usually 
causing the loss of the nails, after the 
eggs hatch and the larvae cause ulcers. 
Effective treatment has been had by use of 
permanganate of potash, used in the same 
manner as in case of snake bites. 

At the Bronx Zodlogical Garden is the 

(Continued on page 266) 


Dried-Apple Sculpture 

OWN in Knoxville, Tenn., lives Miss 

Isabel Million, who has created a new 

and distinct art. To be brief, she has 

developed dried-apple sculpture with re- 

markable results, as is evident from some 

of her work depicted in the accompanying 
illustrations. 

For years Miss Million has been in- 
terested in the various types of moun- 
taineers whe came down to ber father’s 
store to trade. Having artistic ability, 
she tried a good many times to model 
their quaint and weather-beaten faces by 
the conventional methods of sculpture, 
but the results did not satisfy her. One 
evening, while cutting apples to dry them 
for the future, she picked up a piece of 
partially dried apple and noted its striking 
resemblance to the 
wrinkled face of the 





fever, a febrile condi- 
tion which occurs in 
the Southern States of 
America, Argentine, 
South and Central 
Africa, Algeria, various 
parts of northern Eu- 
rope and in Australia. 
The organism gets its 
name bigeminum from 
the fact that it is often 
present in the red blood 
cellsin pairs, which may 
be attached to one 
another by a finethread ' 
of protoplasm, the re- 
sult of delayed division 
of the cells. The infec- 
tion is spread by the 
tick, Boophilus bovis, 
and some of the charac- 
teristics of the disease 
are explained by the / 
fact that this insect 
gees through all of its 
moultingson the animal 
on which it alights. 
“The parasite Piro- 
plasma parvum was 
discovered by Theiler 
in the blood of cattle 
suffering from the 
African East Coast 
fever, a disease closely 








resembling the Texas a 
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usual elderly moun- 
taineer, whom she had 
endeavored to portray. 
Taking up a_ sharp 
knife, she did a little 
cutting so as to fashion 
the wrinkled apple into 
a human face. The out- 
come was most success- 
ful; she saw possibili- 
ties in this newly dis- 
covered art; and she 
set to work experi- 
menting in dried-apple 
sculpture. Little by 
little she became quite 
expert in making dolls 
whose heads are simply 
dried apples, cleverly 
cut before they are 
dried. 

Miss Miilion has 
found a satisfactory 
preservative with which 
she varnishes the dried- 
apple heads when they 
have reached the de- 
sired state of dryness. 
The costumes and ac- 
cessories are carefully 
copied from life; indeed, 
Miss Million always has 
some particular person 
in mind when she 








fever. It affects a long 
strip of coast in Africa 
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Examples of what can be done in the way of dried-apple sculpture, each doll simulating a living Tennessee mountaineer 


evolves a little doll with 
a dried-apple face. 
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The proposed North River Bridge at 59th St., New York. Length of main span 3,000 ft., height of towers 600 ft., capacity: 8 steam railroad tracks, 6 trolley tracks, 


2 automobile roadways and 2 passenger promenades 
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Railway Terminal Problem at the Port of New York 


Plan for Bringing Manhattan Island Into Close Connection with the Railroad System of the United States 


HE New York and New Jersey Port and Harbor 
Development Commission recently invited Gustav 
Lindenthal, who designed the Hell Gate arch bridge, 
te give his views as to the best method of solving the 
transportation problem at New York, particularly with 
regard to the Hudson River and the transfer of freight 
and passengers between New Jersey and Manhattan. 
Earlier Attempt to Solve Probiem 

We recently drew attention to the fact that over a 
quarter of a century ago the urgent need for better 
communication between Manhattan Island and the main 
land was fully recognized. The great railway systems 
that terminate on the Jersey water front were particularly 
concerned with this problem, and an attempt was made, 
under the initiative of the Pennsylvania Railroad, to 
get combined action of all of the railroads for the erec- 
tion of a great bridge across the Hudson River for the 
accommodation mainly of the steam railroads, but also 
of trolley tracks and vehicular traffic. Partly because 
of the inclination of the railroads of that day to throw 
the greater part of the burden of construction upon the 
Pennsylvania Railroad, and partly because the develop- 
ment of the electric locomotive removed the principal 
objection against tunnel traffic, the bridge project was 
abandoned and the Pennsylvania Railroad built its own 
tunnels at 33d Street. 

The Present Enlarged Scheme 

The plan which Mr. Lindenthal presented to the 
Commission is shown in the bird’s-eye view of Man- 
hattan and Jersey City which will be found on the front 
page of this issue. 

So far as the railroads are concerned, it will be seen 
that every one of the systems which now terminate in 
Jersey City will have direct entrance into Manahattan 
for freight and passengers and also unbroken communica- 
tion with the railroad systems on Staten Island, on 
Long Island and in the New England territory. The 
system is so arranged, moreover, that all railroads which 
enter, what it is hoped will be, the ‘“‘free port’’ of New 
York will have direct access to tidewater throughout all 
the stretch of shore frontage both on the Hudson and 
East Rivers and on the Upper and Lower Bays. 

The total estimated cost of the project is $211,000,000 

~—a large sum considered by itself, it is true, but not so 

large in comparison with the total cost of approximately 
$500,000,000 of the subways, used merely for local 
passenger transportation in Manhattan and Brooklyn. 


What It Is Proposed To Do 

The main elements of this comprehensive scheme are 
as follows: 

1. A belt line situated about two 
Jersey water front and intersecting all the railroads that 
run to tidewater. 

2. A large freight classification yard for breaking up 
and reassembling freight trains for dispatch to the several 
destinations of the freight. 

3. A railroad and vehicular bridge across the Hudson 
River opposite 59th Street, Manhattan, by which freight 
and passengers from the West could be carried directly 
into Manhattan. 

4. A large central passenger station 800 feet long by 
460 feet wide to be built in Manhattan. 

5. A two-deck elevated railroad with four tracks on 
each deck, leading from the bridge and extending along 
the Hudson River water front of Manhattan Island from 
the bridge to the Battery, and a tunnel at the Battery 


miles from the 


connecting the southern end of this elevated railway 
with the railway system in Jersey City. 

6. In later years, when the system outlined above is 
completed, it may be extended by carrying the marginal 
elevated railroad around the Battery and up the easterly 
shoreline of Manhattan on the East River, and also by 
building a tunnel from Greenville, N. J., across to 
Brooklyn, to connect with the existing railroad system 
on Long Island. 

Hudson River Bridge, the Key to the Situation 

It will be realized at once that the most important 
link in this whole project will be the huge bridge across 
the Hudson River at 59th Street. Because foundations 
in the middle of the river would have to go down from 
250 to 350 feet to find rock bottom for a pier in mid- 
river, it is absolutely necessary to span the entire width 
of the Hudson without any intervening pier. This 
means that between towers the bridge must measure 
3,000 feet, which is about double the span of the existing 
Brooklyn suspension bridges. Good rock foundation can 
be found on each shore of the river upon which the main 
towers, each over 600 feet in height or about the height 
of the Singer tower in New York, would be erected. The 
bridge would be carried on four cables, each of which, if 
built of wire would be five feet in diameter, as compared 
with the 15-inch diameter of the cables of the old Brooklyn 
Bridge. To get the necessary girder width to resist the 
enormous wind stresses, the bridge would have to be 
about 175 feet in total width, and this, on a two-deck 
structure, would provide on the lower deck room for four 
freight and four passenger-train tracks; and on the upper 
deck, for six rapid-transit tracks, two wide driveways, 
and a passenger promenade. By far the greatest load 
that the bridge would carry would be the deadload of 
its own weight. “All the heaviest trains,’’ says Mr. 
Lindenthal, ‘‘and all the vehicular loads that could be 
put on the bridge would be only as a string of flies on a 
heavy wash-line.”’ 

Continuous Boulevard, Long Island via Manhattan 
to Jersey 

One notable advantage of the bridge, which will 
commend itself very widely, is that it would do away 
with the present irritating congestion and delay which 
trucks and automobiles have to endure in getting across 
the Hudson River. The slowing up and congestion of 
vehicles for the purpose of paying toll could be avoided 
by making highway traffic over the bridge absolutely 
free from tolls. It is estimated that the automobile 
traffic alone over the bridge would exceed 6,000,000 cars 
per year. Its capacity for motor-truck transport would 
be very great; this is estimated at 100,000 tons of freight 
every 24 hours. 

Classifying and Distributing Freight 

The idea of a classification yard on the New Jersey 
side is an old one, and its advantages are evident. Under 
this method the different railroads would send their 
freight into one yard, where the cars going to the same 
destination would be combined into separate trains and 
sent to their local stations. Conversely, returning 
empties would be made up into trains for dispatch to 
the various railroad systems. As the trains reached 
the Manhattan side of the bridge they would pass down 
the elevated railroad on West Street and, ultimately, 
when the system is extended, would continue up the 
East River front. The average haul to and from this 
elevated structure for store delivery would be from one- 
half to three-quarters of a mile. 


It is evident that the Hudson River bridge at 59th 
Street, and the tunnels from the Battery to Jersey City 
for empty returning cars, would offer a circular system of 
transportation of great capacity and elasticity for the 
handling of every kind of freight. The marginal eléyated 
railroads, moreover, would be associated with a System 
of warehouses, manufacturing lofts, market halls and 
freight stations, which would be located alongisde the 
elevated structure. The freight could be delivered by 
gravity to street level and there picked up by motor 
trucks for distribution. 

Although the bridge would cost about $75,000,000, so 
great would be railway track capacity that it would take 
18 tunnels to provide the same amount of accommodati¢n. 
It is perpetually reiterated that a tunnel is much cheaper 
than a bridge. As a matter of fact, compared on the 
basis of capacity, it is very much dearer. 


Question of Financing 


Speaking on the question of financing, Mr. Lindenthal 
told the Commissioners that as the result of a thorough 
investigation of this question for many years, he believed 
the interests of the public would be best served by a 
separate terminal organization acting as an agent and 
trustee of the Federal Government, and that such an 
organization with large capital is in process of formation. 
Because of the multifarious advantages conferred, not 
merely to passenger and freight traffic but to the auto- 
mobilists and to real estate and other interests, par- 
ticularly in New Jersey, he is satisfied that no public 
funds would be required and that private capital will 
willingly come forward to build, equip, and operate the 
entire improvement, when once it is sure of the joint 
coéperation of the railroads, the City of New York, the 
communities on the New Jersey side, and of the United 
States Government. 


Lead Poisoning from Nursing Bottles 


OR several years nursing bottles for infants have 

been made of a kind of glass known as crystal instead 
of ordinary glass, because the former is much tougher 
and, therefore, less liable to break during the process of 
sterilization. A few weeks ago a French physician, 
Dr. Guerbet, made the startling statement that he had 
found that a case of chronic poisoning in an infant three 
months old was due to the lead derived from the glass 
in which the infant’s milk was sterilized. Ordinary glass 
does not contain lead whereas “crystal” glass contains @ 
considerable percentage. Upon careful experiment Dr. 
Guerbet found that milk sterilized in bottles made of 
ordinary glass contained no lead, while that sterilized 
in crystal bottles contained from 3 to 9 miligrams. 

It is a well known fact that when salt water is sterilized 
in crystal flasks lead chloride is formed, even if the con- 
tent of salt is only nine partsin athousand. Dr. Guerbet 
believes that a similar action occurs through a slight 
alkalinity of the milk or the chlorides it contains. While 


the amount of lead thus dissolved of the milk would, of pe 


course, be very small, it might easily become injurious im 


the course of time since lead is what is known as a cumU+ £. 
lative poison, i. e., instead of being immediately elimi oa 
nated it accumulates in the tissues until a sufficient’ 


quantity is present to act as a serious poison. Dr 


Guerbet goes so far as to demand the passage of a law” Se 
forbidding crystal glass to be used in the manufacture of — 


nursing bottles or other glass ware employed for cooking 
or sterilization. 


a 9} 














= 


SESSESESBSREFTSErPE +, 





Fe 











March 15, 1919 


The Ford “Eagles 


§ part of our naval policy against the U-boat it was 
A decided to build 100 steel vessels of about 500 tons 
displacement and 18 knots speed and dispatch them to 
Buropean waters. They were of a mongrel design, 
unlike anything existing here or abroad; indeed, in naval 
eyes they were neither ‘‘fish, flesh, fowl nor good red 
herring.’ Too small for 
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The Battle-Cruiser “Repulse” 


F the new ships, built for the British navy during 
the war, none have created greater interest than the 
‘‘Repulse”’ and ‘‘Renown.’’ When the war started they 
were included in the 1914 program of new construction. 
These two and another ship were intended to form part 
of the ‘‘ Royal Sovereign”’ class, ships of 25,750 tons dis- 
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station by the fire-control officer. This method has been 
in use for some years for the main batteries, and this 
is the first time, as far as we know, that it has been applied 
to the secondary batteries. The results have given great 

satisfaction. 
The hull of the ship, forward, is marked by a pro- 
nounced flaring out of the bows above water—a doubt- 
ful advantage as it results in 





service on the high seas; 
too slow for effective sub- 
marine hunting; wedge- 
bowed and slab-sided, they 
are an object-lesson in the 
folly of political and lay 
interference in such a highly 
technical matter as that of 
determining what kind of 
yessels should be built for 
naval purposes. 

For it is no secret that 
these boats were built against 
the advice of those naval 
officers whose duty it is to 
determine what are the needs 
of the Navy and what kind 
of vessels will best meet those 
needs. Just who was re- 
sponsible for these nonde- 
script craft, nobody seems to 
know; but the recent hear- 








on" heavy pounding if the ships 
a are driven hard into head 

4 seas. It is stated that the 
vessels have had to be 
strengthened by extra bulk- 
heads, amidships to meet. the 
bending stresses. 

These two battle-cruisers, 
built on the Clyde in 17 
months, constitute a record 
for rapid construction of 
capital ships. 


Substitutes for Platinum 
HE question of substi- 
tutes for platinum has re- 

ceived almost world-wide at- 

tention, many nations having 
been obliged to devise some- 
thing. Most of the platinum 
came from Russia before the 
war. Germany was no excep- 
tion. Some of the recent sub- 








ings before the House Naval 
Affairs Committee developed 
the following facts: 

1. That a total order for 110 of these boats was given 
to Mr. Henry Ford, or, to be more exact, to the Ford 
Motor Company. 

2. They were to be paid for out of a $100,000,000 
Emergency Fund, known as the Presidential Emergency 
Fund. 

3. That the contract price was $275,000 per boat, and 
that there was to be a fixed profit of $20,000 on each. 

4. That (according to the testimony of Chief Con- 
structor Admiral Taylor) they have cost at least $400,000 
per boat; and that the armament will add $110,000 to 
that sum. 

5. That Ford put up a shop 350 feet wide by 1,400 feet 
long in which to build the boats by ‘“‘Ford methods,” 
and that the Government furnished $3,500,000 to finance 
the job. 

6. That when the armistice was signed, only seven 
boats had been completed; that five of these had started 
down to the Atlantic, and that they only got as far as 
Quebec, where they were frozen in for the winter. 

We understand that the contracts for 50 of the 110 have 
been cancelled and that the other 60 are to be completed. 

Good looks we are told were sacrificed to speed of 
construction. The above facts show that we did not 
get the speed, and a glance at the photographs shows 
that we certainly did not get a nautical beauty. The 
main armament consists of two four-inch guns, one 
mounted forward of the bridge, the other on a deck house 
aft. There is an anti-aircraft gun on the quarter-deck. 

The picture shows that the Eagles can do some lively 
rolling, even when the sea is in a peaceful mood; what 
their antics would be in a fresh breeze and a lively sea 
ean be left to the imagination. 

And what a gun platform! 


Copyright by International Film Service 


One of Ford’s “Eagles” on her trial trip 


placement and 21 knots speed. On the outbreak of war, 
at the instance of Lord Fisher, a strong advocate of the 
battle-cruiser, the plans of two of the ships were redrawn 
on battle-cruiser lines. 

Persistent reports of a semi-official character led to 
the belief that these ships were considerably over 800 
feet in length and of 32,000 to 33,000 tons displacement 
and 33 knots contract speed. If the London Engineer is 
correct that is an over-statement and the length is 
slightly under 800 feet and the contract speed was about 
31% knots—the highest speed on trials being 33 knots. 
The armor is light and disposed on a novel plan, pro- 
tection against sinking by gunfire and torpedo being 
assured by an elaborate system of cofferdams and sub- 
division. 

We present what we consider to be the best photo- 
graph of the type which has reached this side of the 
water. They are shapely vessels, in which lofty super- 
structures have been avoided, the masting, smoke- 
stacks, etc., being of moderate height—the target 
presented to enemy gunfire being thus relatively small 
for ships of this great size. The displacement being less 
than 30,000 tons, and the engine power large (reported to 
be 112,000) the armament is lighter than that of the 
“Royal Sovereigns’’ which they superseded. Only 
six guns are carried in the main battery, viz., four 15-inch 
forward and two 15-inch aft—the former in two turrets 
with super-turret fire for the guns of the forward turret 
of the pair. 

A novelty is the adoption of the all-centerline position 
for the torpedo battery of 18 4-inch guns, which are 
mounted in three-gun shield mounts, open to the rear. 
Also the director-fire principle has been applied, all the 
guns being trained and elevated from a single fire-control 


stitutes are enumerated in a 
German paper. The most im- 
portant seems to be that suggested by Gotthold Fuchs, of 
Berlin, consisting of a wolfram-gold-nickel alloy which 
can be cast, forged and rolled, is of a light color and polishes 
brightly, which platinum does not. Another substitute is 
an alloy of silver, wolfram and nickel. Both these alloys 
are stated to be acid resisting. A nickel-iron alloy, 
known as platinit, is said to be serviceable as a sub- 
stitute for platinum in glow lamps, its coefficient of 
extension being similar to that of glass. For laboratory 
purposes an alloy of nickel and chromium affords a 
platinum substitute for wire and sheets, but cobalt 
alloys, such as cobalt-iron and cobalt-chromium, are as 
serviceable, especially for acid-resisting purposes. 
According to the German chemical paper Chemiker 
Zeitung, Professor Gewecks of Bonn University, who has 
been experimenting to find a substitute for the platinum 
dishes weighing from 30 to 40 grammes, which are used as 
cathodes in analysis by electricity has found that glass 
dishes silver-plated inside can be used to great advantage. 
In order to make the silver coating adhere properly +o 
the inside of the glass its surface is first sand-blasted, by 
which a better result is obtained than by the use of 
hydrofluoric acid. The dishes must be thoroughly 
cleaned, first with chromic acid, then with soda solu- 
tion; and finally with nitric acid, before the first silver- 
plating. An ammoniated solution of silver nitrate, re- 
duced by the addition of two com. of 40 per cent formalin 
solution, is the most suitable vehicle for plating. Ata 
maximum temperature of 30 degrees a deep blue silver 
precipitate of from 0.03 to 0.15 grammes is obtained in 
three or four minutes. The dish, previously dried, is 
provided with a strip of platinum sheet 2 mm, wide; one 
end must touch the silver coating, while the other end is 
bent over the rim and attached with a screw. 

















H.M.S. “Repulse,” a battle-cruiser, 800 feet long with speed of 32-33 knots. 


Carries six 15-inch guns. 


This ship was built in 17 months at beginning of war 
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Expert Exporting 
Some Suggestions for the Middleman in Foreign Trade 
By an Exporter of Forty Years 


‘|e house that buya all over the United States and 
sells all over Latin America is a middleman—an 
export middleman. Now the middleman is the fellow 
whom nobody loves; the manufacturer is always trying 
to eliminate him, and the foreign buyer would be glad 
to avoid paying the commission on which he exists. So 
the right of the middleman to carry on his business is all 
comprised in the one word, service. 

One kind of service has to do with packing and mark- 
ing. A good deal has been said on the subject of packing 
against the rigors of South American stevedoring; but 
there is one aspect of the subject that has been little 
touched upon. Every exporter should remember, every 
minute of the time, that the South American customs 
laws are always on the job, and that they are 





men to scrape our name off the boards, charging 
the expense to us. It amounted to $150, and we had 
to pay it. We had been too anxious to serve ourselves, 
instead of our customers. 

If marks are to be used sparingly when they betray 
the source of the goods, we cannot make the destination 
or the route too plain. If the goods are in straight 
wooden cases they should be marked as follows: 





S del C. 
BOGOTA 
GIRADOT 
BARRANQUILIA 
NEW ORLEANS 











The initials must be four inches high and the towns 
two inches. This shipment speaks for itself; it shows 
that it goes to New Orleans, thence to Barranquilla by 








by one man or by two; and two of these cases make a 
good mule load. But if the goods are to go where trang. 
portation is via llama they should weigh but 50 pounds 
per piece, since the limit for this animal is 100 pounds, 
properly balanced. 

Nor is size the only feature of a package; it may be 
susceptible of improvement in many other respects, 
Dried shrimp had for years come from Mexico, for re 
export, in second-hand sacks of any old size and weight. 
But when we got a big order for these shrimp from the 
mines in Chile, the price and the freight were such as to 
make it certain that the buyer would expect to receive 
every pound he paid for. So we repacked the shrimp in 
neat wooden cases, with a brand; and now we get all the 
orders. We repeated this performance, with similar 
results, in the case of tallow, which had always gone out 
in old oil-tins that were in poor condition when they 
started the trip, and which we shipped in heavy tins, 

specially made, and each incased in a wooden 





administered without fear or favor. = 

In particular, he should remember that duties 
are usually on the gross weight, but that the 
rates are arrived at by reasoning what would be 
a fair impost on net weight. Accordingly the 
importer cannot afford to have his packages 
made any more secure than necessity demands. 
In filling a large order for ladies’ stockings the 
garments came from the factory in cardboard 
boxes that weighed as much as the stockings 
themselves; and in these boxes they were again 
packed in wooden cases that weighed 100 
pounds. The duty would have been tremen- 
dous, to say nothing of freight at 50 cents per 
cubic foot. We eliminated the cardboard boxes 
and the packing cases, and did the stockings up 
in bales, hydraulically pressed. In this way 
we saved the Salvadorean customer 75 per cent 
on his freight bill, and an incredible sum in 
duties, giving him real service that he could 
afford to pay for. 

In another case where the outcome was less 
happy the victim was himself to blame. In 
this country on a visit, he bought a handsome 
safe for his home office—weight, one ton or 
thereabouts. Being of an economical turn of 
mind, he purchased a fine line of silks, handker- 
chiefs, shawls, etc., and packed them in the 
safe to save shipping and packing charges. But 
he made out his consular invoice in such a way 











framework. 

When you have got the goods all packed and 
ready for shipment, you have got to supply your 
customer with invoice, bill of lading, and 
insurance policy. Don’t stop there; try to 
think of something else that he could use and 
that you could give him. One such thing is 
photographs. You can, for a couple of dollars, 
supply him with a couple of dozen pictures of 
his shipment; pictures that will show the 
handlers of the goods en route what they are, 
pictures that will show the buyer how the goods 
are coming to him, pictures that will show his 
customers what the goods are and how they are 
coming to them. After doing this awhile, you 
will be surprised to discover what a big selling 
factor such pictures are; they sell your 
customer, and they sell him indirectly by selling 
his customers. When a man is forced to buy 
goods sight unseen, and often to sell the same 
goods without ever having seen them, the 
possession of photographs telling him how they 
are to be packed, right down to the outside case, 
is a tremendous comfort to him. 

Similar in content, but somewhat different in 
purpose, is the provision of documents that will 
show beyond question that your goods left the 
pier in proper order. A well regulated sugar 
refiner is always glad to have an_ outside 
chemist make an analysis, as it gives him a 








that he left the home customs officials no 
alternative other than to interpret the safe as 
the container for the silks; so his duty bill read, 
“gross weight, 1,000 kilos at $4 gold per kilo, 
$4,000 gold!”” He kicked, but to no avail; he refused to 
pay, and his safe and his silks were sold at public auction. 
Had a similar error been made by the American exporter, 
the house would of course have had to stand the loss. 

As important as the packing is the marking. Of 
course the middleman should always pack his goods 
under his own brands, selecting a short name with a 
picture, so that the illiterate native can demand the 
goods by asking for the bear or the horse or the palm. 
In a few years such a brand will have acquired a very 
real money value; but the marks must be used with the 
greatest of judgment, especially when it comes to a 
question of names. Now it is a delicate touch to brand 
the purchaser's name on his goods—provided he wants it 
there. But if he himself is a middleman, he doesn’t 
want it there, because his customers don’t want it there; 
he would have as much difficulty disposing of goods 
bearing his own name as he would of goods marked with 
yours, Noretailer 


Tallow and tea for transfer across the Andes. 


vidual containers are shown on top of the pile of cases 


sea, to Giradot by river steamer, to Bogota via rail and 
mule. If the goods are in bales with iron hoops, do not 
try to stencil the shipping marks on the burlap surface; 
they will not show up. Get a printer to print them on 
pieces of cotton cloth, and fasten these under the steel 
bands. The loss avoided on one shipment gone astray 
will pay for years of such marking; moreover, goods thus 
marked, when identified to port officials by photographs 
accompanying the documents, habitually get to their 
destination weeks or even months ahead of those that 
are left to take their chances in the regular course of 
events. ® 
Another important consideration in packing is the 
size of packages. Labor in Latin America is all by hand, 
and the native workers have little muscle and less energy. 
The heaviest case that should be 
made up is one of 120 pounds 
gross. This can be nicely handled 





In each instance the indi- 


check on his own factory; but a sawmill turning 
out box shooks by the carload is not always so 
careful as to measurement or count when they 
know that the middleman who pays the bill will 
never see the goods. The $10 per car for a Chamber of 
Commerce expert tally is here money well spent. 

Such goods may not reach the consumer until they get 
to Lima or La Paz, thousands of miles away and thou- 
sands of feet up. Then they may not be just what was 
expected; and what are you going to do about it when the 
consignee refuses to pay? You can’t do anything— 
unless you have your Chamber of Commerce certificate, 
with a clause in your contract providing that this certifi- 
cate is final evidence of quality and weight cf the ship- 
ment. I have seen thousands of dollars saved in claims 
by proper attention to these certificates, and as many 
thousands lost by failure to have them. They are not 
to be thought of as a means for beating your customers 
but rather as a means for convincing them. They make 
it possible to say just where the trouble lies; and in par- 
ticular they make it certain that you will get back at your 
wholesalers before the evidence of their faults has passed 
out of your 








is going to let the 
wholesaler adver- 
tise himself at his 
expense, if he can 
help it. I well 
remember a ship- 
ment of fine 
sugar-pine boards 
made to Buenos 
Aires, with our 
name stencilled 
in big letters as 
shippers. The 














ees hands. 

« A case in point 
relates to our ex- 
perience in ship- 
ping California 
dried fruits im 
large quantities 
to Buenos Aires. 
The claims for 
short weight, 
bad quality, im- 
proper size, ete., 
got so serious 








eonsignee 
promptly hired 


Left, wine in kegs for mule-back transfer, before and after the outer casing is put on. 
Right, the effective way to mark baled goods by means of a printed cloth label inserted beneath the hoops. 


Center, dry-goods cases for rough handling. 


that we thought 
(Cont. on page 267) 
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What the British Government Is Doing in Preparation of the Coming Civilian Aviation 
By C. H. Claudy, Special Correspondent of the SCIENTIFIC AMERICAN Now in London 


VERY one realizes that the war has forced a hot 
house development of aviation, which has ac- 
complished the technical and constructional advances 
of 20 years, in the past two. What apparently is not 
generally recognized, is that the greatest advances have 
been made, not in France, not in Italy, in spite of the 
Caproni and its wonders, not in the United States, for 
all know no other country could put a satisfactory high- 
horse-power, low-weight engine in production, but in 
England. 
The development of the flying machine, the flying 
machine pilot and the flying machine factory in Great 
Britain is something which 


considering and reporting to the Air Board (since re- 
placed by the Air Council) regarding the steps to be 
taken to mark the development and regulation after 
the war, of aviation, for purposes both civil and com- 
mercial, considered first from the domestic, second from 
the national and finally from the international stand- 
point and to ascertain the extent to which it would be 
possible to use both trained personnel and existing air- 
craft which might be, at peace, in excess of the require- 
ments of the army and navy. 

In the language of the United States it was ‘‘some”’ 
committee, and it turned in “some” report. Reference 


report made some time ago. So far it has produced no 
result governmentally other than discussion and no one 
in the Air Ministry ventures a prediction as to what 
the Cabinet is going to do with it. “Get on with the 
war” has been so long at once the slogan and the excuse 
for anything and everything over here, that now that 
there is no war to get on with, and a peace discussion 
which veems fairly likely to take the government’s 
best attention for some time, the government is a bit 
loathe to jump right into anything as big as a civil aerial 
transport scheme, even though a hard working com 
mittee has drafted out the whole plan ready for action. 

But the report and the 





positively staggers imagina- 


tion. I hope to tell at least 
the main outlines of that 
enormous accomplishment 


later, if for the time being 
it can be assumed that the 
size of the industry is enor- 
mous and that only the 
armistice prevented its flower- 
ing to proportions at least 
double the capacity the 
United States talked about 
and did not achieve—20,000 


engined planes a year—a 
common ground can be 
reached whereby we may 


consider that the future of 
British aviation is not un- 
likely to be the future of the 
world’s aviation. Certain it 
is, however doubtful that 
may be to some Americo- 
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any. 


discussion of it have had one 
very far reaching effect— 
they have turned many minds 
to the question and much 
sober thinking and earnest 
discussion have taken place. 
Also the industry itself, 
which was suddenly, like a 
bolt out of the blue, faced 
with dire consequences on 
November 11th, has had a 
chance to look around and 
make plans and consider the 
possibility of continuing or 
changing itself, with the 
result that there is little 
feeling of anxiety and less of 
panic even among airplane 
workers. 

From the discussion and 
the thought, as one catches 
i it here and there in talks 








maniacs, that the United 
States must look to its air 
industry, its air laws, its 


Seaplane accidents such as this one are rare. 


is best adapted to civilian flying 


Indeed, it is generally held that the seaplane 


with this governmental 
official and that secretary, 
that clerk and this airplane 
constructor, this minister and 





civil aerial transport and 
look quickly or Great Britain 
will have forged as far ahead 
of us in this utilization of 
this greatest of gifts of war 
to peace, as she has in her 
war aviation program. 

It is too early as yet to 
speak with gny certainty as 
to just how Great Britain in 
general and the United King- 
dom in particular is going 
to go ahead with the civil 
aerial transport idea. It is 
pointed out on every side 
where that question of 
“what’’ and “how’”’ is asked, 
that “we are still at war, 
and no one knows until 
peace is actually signed, just 
what sort of an army or 
naval flying establishment 
we shall have to maintain.” 
It is also pointed out, al- 
though this seems less ob- 
vious to the man in the street, 
that no resumption of the 
hit or miss civil flying of the 
old days is possible with the 
new far, fast and _ high- 
flying planes in abundant 
supply, that new laws must 
precede civilian flying and 
that an international agree- 
ment on international laws 








that technical man, come two 
clear-cut ideas. First, under 
no circumstances must 
Britain’s immense industry, 
as created by the war, be 
allowed to wither and die. 
Second, equally impossible 
is it to force s growth of 
civil aerial transport, merely 
because one has factories and 
planes and aviators. Tc cite 
a most homely comparison, 
we had roads and horses and 
wagons and men for years 
before we had rural free 
delivery. When we got it, 
we got it little by little, bit 
by bit, and made a success 
of it. So must it be with 
any well rounded scheme of 
civil aerial transport—it must 
grow as fast as the public 
will have it; and no faster. 

If the two ideas seem in- 
compatible, one comes readily 
to the third which is gripping 
every one’s attention here— 
government interference, 
government in control, 
government monopoly, 
government _ participation, 
government subsidy of civil 
aerial transport. Some say 
one and some say another, 








should precede local laws, 
and that no international 
convention on air laws is 
likely to be formed until the peace conference has 
finished its work. 

But if the particular ‘““why’’ and “how” and “what” 
of future British civilian flying is as yet indeterminate, 
there is nothing vague or chaotic about the preparations 
made against the time when peace and laws duly made 
and passed make possible the beginning of the great 
development of civil aerial transport to which Britain 
looks forward. 

To begin with—and to go a long way, with as far as 
that goes!—Great Britain’s forehanded government ap- 
pointed a Civil Aerial Transport Committee nearly two 
vears ago—in May, 1917—with the avowed objects of 





These forty men and women were recently carried aloft by a British Handley-Page bombing plane, 


indicating its peace-time possibilities 


is not made to the distinguished personnel, although 
such names as Northcliffe and H. G. Wells ring familiarly 
upon American ears. It was a great committee because 
it did a great piece of work. 

It divided itself into five broad divisions, and rendered 
at least one, and oftener more than one report on each 
of these subjects. They are, first, Law and Policy; 
second, Technical and Practical Questions of Aerial 
Transport; third, Business Questions Relating to the 
Aircraft Industry and Aerial Services; fourth, Labor; 
and fifth, Research and Expert Education. 

This comprehensive scheme has been followed in the 
most exhaustive manner and a complete and printed 


but nearly every one, in the 
Air Ministry and out of it, 
in the trade and out of it, 
seem to think that only by some sort of government 
aid can the big industry be kept alive with the war 
stimulus remuved, until the peace demand grows up to 
the capacity of the industry. 

This seems reasonable enough. Unquestionably, the 
industry is going to be allowed to exercise to its fullest 
capacity the natural shrinkage which it will admit 
voluntarily. For instance, there are many plants which 
are conversions—which were automobile factories or 
sewing machine plants or button factories, or furniture 
factories, which turned their facilities to some part ‘of 
airplane making, when it was realized, two years ago, that 

(Continued on page 270) 
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PROTECTED BY 
UNITED STATES PATENTS 


JUNE 28, 1904 
AUG. 31, 1915 
MAR. 14, 1916 
FEB. 19, 1918 
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VER the hill of trac- 
tion progress hascome 
the massive Kelly-Spring- 
field Caterpillar Tire for 
Trucks—the greatest ad- 
varice in solid tire construc- 
tion since the beginning of 
the industry. 





40x12 Caterpillars on specially constructed Pierce- 
Arrow in Boston, carrying daily 10 tons milk and cream. 
Mileage when photographed, 4,500. Saving of gasoline, 
one mile per gallon over other tyres of tires. 


Its elephant-footed sure- 
ness and lasting economy 
have immediately ap- 
pealed to the heaviest 
truck users in the world. 
By a series of side air pockets 
—a new construction fully 
patented—it gives max- 
imum traction, road con- 
tact and resiliency, with 
minimum vibration and 
vehicle depreciation. 





40 x 12 Caterpillars on 6-ton Packard Road Sprayer, 
operated by Cressey Contracting Co., Boston. 


The pockets permit the rubber 
to flow under load, take up the 
traction wave, reduce internal tire 
strain, and keep the tire cooler at 
all times. 





40 x 12 Caterpillars on 5-ton White in Cleveland. 
Mileage when photograph was taken, 7,000 miles. 


As a new force in world indus- 
try, the Kelly-Springfield Cater- 
pillar Tire has taken its place 
among the mighty. 
Kelly-Springfield Tire Company 

GENERAL SALES OFFICES 


4614 Prospect Avenue, Cleveland, Ohio 





40 x12 Caterpillars on 5-ton White, operated by Perfection 
Spring Co., Cleveland. Mileage when photographed, 8,000. 





CATERPILLAR TIRES 
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Burns Bros., New York, entire fleet of 69 trucks is 
equipped with Caterpillars. 


40x12 Caterpillars on 5-ton White, operated by Standard 
Parts Co., Cleveland. Mileage when photographed, 8,000. 





40 x 12 Caterpillars on 5-Ton Packard. “Seems to: how no per- 
ceptible wear... . This tire appears to be the soluti n of our tire 
troubles ... Never before had a tire on this truck ti at has any- 
where near run its guaranteed mileage." — Gloucester Coal Co. 





“This truck bas been sn service, hauiing five to seven tons daily, 
and the tires show such little wear we believe they will last at least 
twelve more months.” — The Montgomery Coal Co. 
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The Motor-Driven Commercial Vehicle 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 


The editor will endeavor to answer any 


question relating to mechanical features, operation and management of commercial motor vehicles 





Condenser for the Cooling System 
\ HEN a truck does hard work, 

especially on low gear, the water in 
the cooling system tends to heat up, boil 
and steam, and consequently consider- 
ably water may be necessitating 
extra trouble and inconvenience 


lost 


The Missouri Highways Transport 
Committee has just given out a series of 
good roads pictures and diagrams, one 
of which translates the California tests 
so admirably into terms of dollars and 
impelled to add it to 


cents that we are 





in filling up. In summer this 
kind of trouble is aggravated by 
the hot weather and in winter, 
when easily evaporated non- 
freezing solutions are used, the 
loss may entail considerable ex- 
pense in addition to the trouble 
and delay. 

An Eastern manufacturer of- 
fers means for eliminating, or 
at ‘east minimizing, such troub- 
les in a miniature condenser 
which is placed on top of the 
the radiator in place of the 
ordinary radiator cap. The 
vapor, hot from the radiator, is 
forced to pass upward through a 
series of vertical tubes which are 
provided with flanges to increase 
the radiation of heat; as the 
tubes and flanges are exposed 
to the currents of air the cooling 
effect actually is considerable. 
The vapor is condensed and Liles 
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421 Gals for Loose Gravel 


= 43.50 Gals, for Mud Top _| 


L352 Gals for Dust Top 

128 .  - Packed Gravel 
1J0 - + Topeka Top _ 
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Cc 


oncrele | 


load. It is assumed that the automo- 
bile, loaded, weighs two tons, and that in 
delivering one horse-power per hour to 
the drivers the engine consumes 1.2 pints 
of gasoline per hour. The gasoline con- 
sumption for the different surfaces then 


vibration of motor truck service, remaing 
and often causes trouble. One radiator 
manufacturer has succeeded in making a 
radiator in which 50 per cent of the joints 
are eliminated altogether, along with 50 
per cent of the possibility of joint trouble, 

There must be some joints, and 














these are made by a_ process 
which brings the parts together 
under such heavy pressure that 
they are very strong and well 
adapted to resist vibration. A 
material reduction in weight has 
also been brought about by 
careful designing and distri- 
bution of metal, without making 
the radiator less substantial than 
former models. 


Using the Truck as a Tractor 
on the Farm 


COLORADO farmer has 
4A found a new use for his 
motor truck. He has been in 
the habit of using a big tractor 
to haul two wheat drills, and was 
able to put in 30 acres of wheat 
in a working day. A motor 
truck was used to carry seed 
grain to the drills because there 
was no way of carrying it on 











drips back into the radiator in- 
stead of being dissipated in the 
air and altogether lest. In ad- 
dition to the model illustsated, 
which is intended for large trucks, 
radiators are made for small trucks and 
for passenger cars. In the latter casc the 
cooling element is simply a coil of plain 
thin-walled copper tubing. 


_ Easily Loaded Low-Hung Trailer 


OADING and unloading heavy ma- 

terial often is difficult and wasteful 
of time when it has to be handled to and 
from the platform of a truck or trailer of 
ordinary height, and time is money. An 
appreciable saving is effected when the 
height is materially reduced. A manu- 
facturer in the Middle West who makes 
a specialty of trailers has brought out a 
semi-trailer with the loading platform 
dropped well below the level of the for- 
ward part, which rests upon the rear end 
of the truck or tractor with the usual 
turntable coupling arrangement. 

‘The semi-trailer is of 5 tons capacity 
and is designed for use with a truck or 
tractor of 1 }4 or 2 tons nominal capacity; 
there is a clear loading space of 16 feet 
at the low level, and the platform is but 
34 inches from the ground. The trailer 
illustrated is equipped with a set of lever- 
operated rollers by means of which a load 
of lumber can be dumped intact and left 
on the ground in a fairly neat pile. For 
this particular work there is the further 
advantage that the short distance of the 
drop is less destructive to lumber than a 
longer drop. The work of dumping is 
made as easy as possible by fitting the 
rollers with roller bearings. The same 
concern builds trailers to carry up to 10 
tons. 


Good Roads and Gasoline Bills 


‘OME time ago we carried an account 
*7 of tests made in California to de- 
termine the tractive effort required by 
various kinds of road surface; and we 
illustrated these findings by means of 
a chart showing the number of horses 
that would be necessary to haul a given 
load over the varicus roads involved. 
This was all very well, so far as it went; 
but it did not lay a great deal of em- 
phasis upon the financial aspect of the 
matter. 


A miniature condenser to 
take the place of a 


radiator cap 


our previous discussion. The diagram 
in question, reproduced herewith, shows 
the amount of gasoline that will be con- 
sumed in running a loaded automobile for 
20 miles over the several types of road 


which figured in the tests. A_ fuller 


The cost, in gasoline, of a 
20-mile drive over good 
and bad roads 


are eliminated 


becomes a matter of mere arithmetic; and 
any user of the roads will immediately 
think of the price he is paying for gasoline 
and extend the arithmetic to show the 
cost, to him, of the poor roads that he is 
forced to use in the course of his business. 

















A low-hung trailer adapted to haul lumber at a great saving of time and money 


statement of just what these types are 
will be found in our issue of January 5th, 
1918. 

In preparing this diagram, the Cali- 
fornia figures are taken for the pounds 


of tractive effort necessary per ton of 


Motor Truck Radiator for Rough Work 
OST of the troubles that beset the 
4 radiator of years gone by have been 
eliminated, but the necessity for using 
thin-walled tubing which is prone to let 
go at the joints when subjected to the 




















Using wing plows to widen the swath cleared by the snow plow 


A motor truck radiator in which 
50 per cent of the joints 


the tractor. The expedient was 
tried of putting the wheat on the 
field ahead of the tractor, to be 
picked up in the course of the 
work; but this did not work well, largely 
for the reason that cattle found the 
grain and devoured it. 

So the farmer tried the experiment of 
using the truck instead of the tractor to 
pull the drill, at the same time carrying 
the seed wheat along with it, and the 
result surprised him. According to his 
own statement, he covered just as much 
ground with the truck and one drill as he 
did with the tractor and two drills, freeing 
the tractor and one drill for other work 
and eliminating a good deal of trouble 
besides. It was also found that the truck 
packed the soil less than the tractor. It 
would seem that the truck, following the 
suggestion thus brought forward, might 
well become an important feature of the 
farm machine equipment, doing in addi- 
tion to what is ordinarily recognized as 
its own work, certain jobs that fall be- 
tween the province of the tractor and 
that of the horse or the unaided man. 


Clearing Roads of Snow 


REAKING out country roads after 
a heavy snowfall is by no means an 
easy task; nevertheless, it is something 
that must be done in vjew of the fact 
that road traffic has assumed greater 
importance than at any time in the past. 
Motor trucks require good roads for their 
efficient operation, and the roads must be 
kept in proper shape regardless of seasons. 
The power of a big truck is more than 
sufficient to push an ordinary plow 
through ordinary snow, so wing plows 
often are added to increase the width 
of the swath cleared. The illustration 
shows a truck built by a well known 
middle western concern fitted with such 
wings, in addition to the ordinary plow 
at the front. In order to clear telegraph 
poles, trees, fences, bridge railings, etc., 
as well as to allow vehicles to pass, the 
wings are arranged to hoist to any desired 
angle. The crew of the snow-plowing 
truck consists of five men; the driver, & 
man to operate the front plow, a man for 
each wing plow and an extra helper. The 
truck can make a speed of from three to 
six or seven miles an hour, according to 
the depth and the density of the snow. 
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DD apevigic'y running for 3 years and covering 40,000 miles, the original 
set of four Goodyear S-V Solid Tires are still doing good work on 
one of our 1-ton trucks. They are economy tires.”’—Charles W. London, 
for The Baltimore Chair & Furniture Company, Baltimore, Maryland. 


HE set of four Goodyear Solid Tires 
mentioned above cost $149.70. 


Consequently, they have served at the 
astoundingly low figure of less than a tenth 
of a cent per tire-mile. 


In addition, this company reports that 
Goodyear Solid Tires on two other trucks 


are demonstrating the same kind of wearing 
qualities. 


Users of Goodyear Solid Tires frequently 
report mileages ranging from 20,000 up 
toward the score reached in this case. Their 
economy is the firm basis of their widespread 
adoption. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 











Po : ee laa apace al ‘ 
Copyright 1919, by The Goodyear Tire & Rubber Co, 
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“It is less costly 
to buy a good 
belt than to suf- 
fer from a poor 


one.”’ 





Machines cannot make leather belting 


Machines are only tools 
requiring human guidance 


If a thousand hides should be photographed like 
the one above, no two would be exactly alike, either 
for size or thickness. And that is why it takes trained 
men to make unstandardized material into belting 
which shall be uniform and reliable. 
















is made by men so experienced that their 
judgment of leather is second nature, with a 
skill in handling it which can come only 
from years of training. The best possible 
belting can result only from the best mater- 
ials, perfectly processed, and fashioned by 
men of consummate skill. That is Jewell. 
There is a strength for every drive, and a 
form for every purpose. 


Please write us 


Jewell 
Belting Co. 


Hartford, Connecticut 


Branch New York Office 


Chicago 
2837 So. LaSalle St. 2 Rector St. 
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Disentangling the Tangled Ruins of 
France 

HERE is work for all the house- 

wreckers of the world in the devasted 
regions of France. Mile after mile of 
villages and cities and industrial communi- 
ties lie in more or less complete ruin, and it 
is generally accepted that the state of 
destruction such that the existing 
|structures must be razed to the ground 
before reconstruction can begin. 

The Germans have done their work well 
and thoroughly—from their standpoint. 
Their attempt to cripple France industrially 
for years to come has been carefully thought 
and systematically wrought. For in- 
stance, factory structures of steel have been 
fiendishly collapsed by sawing through 
most of the supporting steel columns and 
then wrecking the remaining supports by 
means of small charges of explosive. 
| Buildings of brick and stone have been 
{tumbled to earth by clock-work-operated 
mines. Railroads have been destroyed by 
explosives, leaving a mass of twisted steel 
and huge craters in place of smooth rails 
and a level roadbed. Nothing so aptly 
describes the condition of the northern 
mining districts of France, in the region 
of Lens, as the aftermath of an appalling 
earthquake. The roads are lined with 
tumbled and twisted masses of loose brick 
and stone, steel beam, corrugated iron, 
machinery parts, broken glass—a vast 
| junk yard which awaits the house wrecker 
and the junk man. 
| Explosives, huge cranes, thousands upon 


1S 








thousands of railroad trains and motor 
|trucks, tens of thousands of laborers, 
|oxy-acetylene torches and_ electric arc 


cutters, and other equipment and personnel 
will figure in putting northern France once 
more in order. The cover illustration of 
this issue, which has been suggested by an 
actual photograph, conveys some idea of 
how the French will use every modern 
device to hasten the work of reclamation 
and reconstruction. Such Gordian knots 
|as twisted steel framework will be cut by 


| means of the oxy-acetylene flame. 
ih spite of the fact that short-range 

weather forecasting does not always 
meet with unqualified success, the weather 
man is ever on the alert for some means 
which will give him the ability to make 
long-range predictions; and the public 
is interested in this matter hardly less than 
|the meteorologist. One rich possibility 
consists in taking account of ocean tem- 
peratures and movements, which, because 
of the incomparably greater specific heat 
of the water than of the air, must exercise 
|a wide influence upon atmospheric condi- 
| tions. How do surface water temper- 
|ature changes originate and move? How 
|do these ocean temperatures control 
|atmospheric pressure and winds? What 
| weather occurs with winds that accompany 
|a given pressure condition. These are 
| questions which are asked and, in part, 
| answered in an article Ocean Temperatures 
in Long-Range Forecasting, in the current 
issue of the ScreNTIFIC AMERICAN SUPPLE- 
MENT, No. 2254, for March 15th. The 
European oyster is inferior to his American 
brother; but nevertheless there is a well 
organized oyster industry in parts of 
Europe, particularly in Holland; and it is 
illustrated and described in Oyster Cultiva- 
tion in Holland. The Role of the Catalyst 
discusses this timely subject interestingly 
and makes the significant suggestion that 
certain imperfectly understood biological 
processes are of a catalytic nature. An 
expert on scientific management discusses 
in Science in Cacao Production the extent 
to which sound scientific principles have 
not been applied to this important industry. 
The Medicolegal Aspects of Radium Therapy 
is an article of timely interest alike to 
physician and layman. The Canal in the 
Problem of Transportation makes clear 
the extent to which we have lagged behind 


The Current Supplement 











Europe in utilizing the artificial internal 
waterway. A British authority discusses 
The Lubricating and Other Properties of | 
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Thin Oily Films, a field first brought into 
the public eye in connection with flotation, 
but having many other ramifications. A 
very important contribution is the one on 
Agricultural Fertilizers which makes clear 
the exact nature and mode of operation 
of the principal chemicals used for this 
purpose. 


Industrial Democracy and Engineering 
(Continued from page 253) 
democracy and what it can mean, what 
ideals does it seek to attain? What heights 

does it strive to reach in its progress? 

Obviously, opinions on these points 
differ and we have plenty of extremists and 
radicals. However, that is logical and, 
as a matter of fact, desirable for progress 
and correct development. Regardless of 
these differences, however, certain features 
are especially and persistently evident and, 
on the important phases, there is at least 
a similarity in the opinions of the conserva- 
tive leaders of thought on this subject. 

A consideration of these main features 
might be apropos here, and the writer 
offers as a possible definition of the aims 
and ideals of an industrial democracy the 
following: 

First—a condition in industry wherein 
the various human factors, and especially 
the three main groups, the owners or 
capitalists representing money, the man- 
agers or executives representing the leader- 
ship and brains, and the workers or 
producers representing brawn and physical 
effort, each are assured correctly ap- 
portioned representation in the counsels 
and administration of the industries. 

Second—a plan of organization under 
which each of these three groups can cor- 
rectly function in the utmost harmony 
and coéperation, securing the maximum 
production. 

Third—an acceptance by all _ these 
groups of standard working conditions, 
hours, practices, etc., to be followed in the 
various industries. 

Fourth—an agreement as to the factors 
which are to be considered in adjusting 
the relationships of these three groups. 

Fifth and last—a basis and standards 
by which each group is fairly and equitably 
rewarded for all effort or interest, which 
also allows for sufficient incentive to 
influence individual effort and progress. 

While not dealing with all minor points 
and details and probably without having 
brought forward any particularly new 
features, the writer believes these five 
ideals as outlined give a composite of what 
is desired in industrial democracy as 
generally advocated today. Examining 
into these ideals and with some analysis 
we find the same two visions as mentioned 
before the chief basis. We find that be- 
sides the two factors, capital and labor, a 
new one is interpolated, that of leadership. 
Also, we find in each case an appreciation 
and realization of the fact that labor’s 
requirements and the individual worker’s 
interest must be carefully and consistently 
provided for, not only as it has to do with 
financial reward, but as well all other basic 
factors underlying our industrial system. 

And now, if we have established our argu- 
ments that, regardless of whatever else 
comes in our plan of industrial democracy, 
there will be included a proper place for 
leadership and control, not essentially a 
financial leadership, and there will also be 
a provision for properly meeting all in- 
dividualistic needs and requirements; we 
wish to offer for consideration the work, 
progress and development of a group of 
thinkers, students and leaders in this 
country, who, not only during the rigid 
requirements of war production, but long 
before the war started, have visualized 
and foreseen these tendencies and have been 
doing very constructive work toward the 
necessary detailed solutions of the problems 
involved, as well as the development of the 
basic principles which must underlie our 
industrial structure if it is to be permanent. 
We refer to the engineers of the country 


| and more specifically to that group rapidly 


(Continued on page 266) 
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EEP this fact in mind when you buy 

a motor truck: A truck that consumes too 

much gas and oil cannot earn the profit it 

should. Every dollar that goes for unnecessary gas 
and oil is a dollar out of your pocket. 


SERVICE Motor Trucks are notably econom- 
ical. Comparison of cost sheets proves it—not in iso- 
lated cases only, but in practically all. SERVICE 
owners, who make it their business to know what 
it costs to operate their trucks and what it costs 
others, praise SERVICE enthusiastically. 


One fleet owner says: “‘We are very well satisfied 
with SERVICE Trucks. Altho we have other makes, 
we have found the SERVICE more economical.” 


Another says: “SERVICE Trucks have given 
our company excellent satisfaction. The consump- 
tion of gasoline and oil has been far below our 
expectations.” 


Ask the nearest SERVICE distributor for 
full details of the 5 models from 1 to 5 tons. 
Catalog mailed upon request. 


Distributors in All Principal Cities. 
SERVICE MOTOR TRUCK CO. 


WABASH, INDIANA, U. S. A. 


NEW YORK CHICAGO 
87-89 West End Ave. 2617-25 S. Wabash Ave. 
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automobile so the Yale Closer absorbs the shock 
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a 


absorber for the 


pneumatic tire absorbs the shock for the 


of the closing door. 


There are certain doors in your home and business 


building that you want closed to secure privacy and 


quiet, or to keep out dangerous drafts. 


Yale Door 


Closers will do this, do it automatically, quietly and 


surely. . ; 
See your hardware dealer, he will tell you the right 


size, and will put Yale Closers on your most trouble- 
some and noisiest doors, and keep them there for thirty 
days on free trial. 


9 East 40th Street 


Chicago Office : 
wake Street 


77 Bast 





SEE the “ Yale" trade-mark on the Door Closer 

you buy Made and guaranteed by the manu- 

facturera of Yale Night Latches, Yale Padlocks, 

Yale Builders’ Hardware, Yale Bank Locks and 
Yale Chain Blocks. 


The Yale & Towne Mfg. Co. 
New York City 


Canadian Yale & Towne Limited, 
St. Catharines, Ont 
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$575 


f.o. b. Brooklyn 


Health and 
Pleasure 
for Your 
Family 


Pocono Hills Model—Five Rooms 


ET YOUR FAMILY away from the heat and discomfort of “walled-in”’ 
city life this summer ! 
the freedom, health and pleasure of t 


the Kiddies— 


Let them ee 
The cost 


e great outdoors. 


will be small if you get a Bossert “Pocono Hills” Bungalow, and erect it 


at the seashore or other nearby summering place. 
This rustic and most comfortably arranged bungalow has five rooms. 


Its exterior is attractively stained with wood-preserving creosote. 
ing coat of paint if preferred.) 


i 3 (Prim- 
Shutters are made solid for winter closing. 


This artistic Summer home is one of the famous 


Bossert Houses 








6-0-s4‘a" 


Any two persons—absolutely without exper- 
jence—can erect a Bossert Bungalow quickly and 
easily. It isshipped in sections of convenient size 
for easy handling. All it is necessary to do is to 
assemble the parts. Simple instructions fur- 
nished. Satisfaction guaranteed. 


Orders received now will 
be filled without delay. 


Price of Bossert ‘‘Pocono Hills’’ Bungalow—$575 
f. o. b. Brooklyn. Send check or money order for 
$143.75. Pay balance of $431.25 when notified 
bungalow is ready for shipment. Send 18c. for cata- 
log showing the complete line of Bossert Houses. 














LOUIS BOSSERT & SONS, Inc., 1305 Grand St., Brooklyn, N.Y. 
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becoming known as the industrial en- 


gineers. 


gineer is. This we will attempt, but 
wish to point out, of course, that the pro- 
fession still relatively new, is not yet en- 
tirely standardized and the following 
definition can only be offered as one of 
several existing. The industrial engineer 
is an individual who, by training, ex- 
perience, education and personal attributes 
is qualified to study the problems of 


| organization, personnel, equipment, build- 





| 





ings and all features of management and 
control in industrial or commercial or- 
ganizations, can analyze present condi- 
tions, apply remedies where necessary, 
improvements when possible and, finally, 
establish standards which are acceptable, 
practical and permanent. 

To those interested, we suggest an ex- 
amination of the principles which have been 
developed by this group of engineers. 
Underlying all their activities will be 
found a distinct realization of the definite 
establishment of properly functioning 
leaders and a plan providing for all those 
factors mentioned in the forepart of this 
article as accepted for a correct industrial 
plan. During the time that the thought 
of this group has been developing, and 
probably more especially during the last 
five or six years, more and more the 
realization has come that any plan of 
industrial control, which does not provide 
an acceptable basis to each and every 
human factor and individual involved, 
cannot stand for long, and, hence, they 
have been making considerable strides in 
the study of the human problem, and its 
many and varied sides. Standing as he 
does in so many cases between the capitalist 
and the worker, the industrial engineer has 
become in a sense the codrdinator, and it is 
hoped can more and more fulfill this 
function to the complete satisfaction of 
both the other groups. 

All this we believe will be found to prove 
our case, that the industrial engineer, 
whether intentionally or otherwise matters 
little, has been definitely and steadily 
making progress toward the fundamentals 
of an industrial democracy and should be 
found a very important factor not only 
in the industrial readjustments and re- 
construction immediately before us, but 
in the next great step in advance, that of 
establishing a permanent industrial democ- 
racy. We believe the industrial engineer 
in this country is one of the real dyed-in-the 
wool industrial democrats. 

In any case, we know that this group 
consisting not only of industrial managers 
and executives, but specialists, and con- 
sultants as well as educators and research 
students, has dedicated itself to this work 
and we feel sure that as a result of the work 


| done heretofore and with this as a basis for 





its future activities, will be found in the 
end a very active coérdinating influence 
with solutions ready for the many intricate 
problems involved. Much has been done 
and now, with the large opportunities 
ahead, the next several years will see a well 
recognized accomplishment in these fields. 


Ticks as Carriers of Animal Disease 


(Continued from page 255) 
largest and finest reptile house in the 
world. The wealthiest men on Fifth 
Avenue have no more commodious and 
well ordered establishments. In it was re- 
cently, in addition to its world ranging 
turtles and lizards, the most extensive col- 
lection of live snakes ever brought to- 
gether from the ends and corners of 
the earth. These snakes cost much 
money and _ labor. 
be snared by experts who literally take 
their lives in their hands. Then they 
have to be transported long distances, 
often through many climates, in an 
atmosphere and under conditions identical 
with those to which they are accustomed 
in their respective habitats. When they 


It might not be amiss here to give a/— 
definition of just what an industrial en-| 
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Book on Patents is sent free on re- 
quest. This explains our methods, 
= terms, ete., in regard to Patents, 
= Trade Marks, Foreign Patents, etc. 
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cently patented inventions. 
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Is In Your Tank? 


Never again need you 
be bothered with this 
vexing question. It is 
answered for all time 
to come a 
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TRADE MAR I 


No matter where the tank 
islocated, this wonderfully 
simple gauge is always be- 
fore you—on the instru- 
ment board. 
The Gasograph is always 
accurate. You always 
know how much gas is in 
your tank. No more get- 
ting out to see. No more 
measuring with a stick. 
The Gasograph is as beauti- 
fully made as your speed- 
ometer and just as neces- 
sary. Easy to install. No 
springs, floats or wires. 
Save time, trouble and de- 
lay. Get a Gasograph to- 
day. Itfitsallcars having 
gravity or vacuum feed. 
For tanks 


.00 
under seat ‘7 
For tanks $77.50 


in rear 


Order direct from us or 
through your dealer. 
State make and year of 
your car. 
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Adding Machine Co. 
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arrive at the Bronx, they must be trans- 
ferred to glass houses of their own in which 
are duplicates of their respective environ- 
ments in the sections from which they 
came. Daily they must be closely in- 
spected. If any disease develops among 
them, they must have the same immediate 
and careful medical or surgical attendance, 
| the same experienced nursing and feeding 
as mankind. As a miscellaneous collection 
of reptiles, they are not merely rubber- 
necked by the million of spectators who 
annually call to see them; they are studied 
by large classes of students from the high 
schools and higher institutions as an es- 
sential part of their curriculums; and their 
respective poses are of interest to several 
thousand would-be artists. 

One of the commonest diseases at the 
Reptile House is cancer. It is especially 
| prevalent among the anacondas and next, 
| the boas. When it starts among the 
| anacondas, all of that tribe usually go by 
|the board. A huge python was recently 
| attacked, but the disease was diagnosed in 
|time and the life of the great snake, 23 
feet long, was saved. She was recently 
attacked by ticks, but prompt efforts 
ridded her of these enemies and again her 
12-year old life was spared. At this 
writing, she is shedding her skin and two 
ulcers have been observed under the new 
skin. It is believed, however, that these 
ulcers can be removed and her life again 
spared. When under treatment, it takes 
16 men to hold this great reptile. She 
objects most strenuously to being handled. 
Artists and spectators generally regard 
this python as the most beautifully colored 
animal extant. Her colorings are superb 
'and blend into each other like the weave 
lof a costly rug. Boas are usually attacked 
| by cancer on the tail, the disease working 
upward. Anacondas are usually attacked 
in the floor of the mouth, the disease soon 
enveloping the whole skull. A_ speedy 
symptom is the falling out of the teeth. 
Cancer, according to the government 
commission which investigated it, unless 
hereditary, can only be caused in humans 
or lower animals by eating some animal 
that has it. If the person or lower anima! 
has immunity, he escapes. If, however, 
the cancer germ finds a weak spot in the 
intestines favorable for breeding, cancer 
results. The breeding precess is so slow 
that the disease is usually not recognized 
until too late to treat it. In that respect, 
it resembles the growth of some of the 
lowest fungi, and probably belongs to that 
or a near order of plants. According to 
the commission noted, the cancer germ is 
attached to certain species of algae in fresh 
water. The plant is apparently most 
eaten by the salmon family, since cancer 
has raged for some years among trout and 
salmon, particularly at the hatcheries. 
Once the germ gets into the hatcheries, it 
is hard to eradicate. (See government 
work on “‘Carcinoma.”’ 

Moodie has recently traced cancer back 
to the reptiles of the Carboniferous Age, 
the era of coal formation from plants. 
Fossils of many reptiles of the coal era 
show that their demise was caused by 
cancer. It may have originated still 
earlier on earth, but there are as yet no 
older fossils to prove it. The Carboni- 
ferous period existed some 15,000,000 
years ago. The animals (reptiles) of the 
period handed the disease down to their 
successors. Fossils of every age since 
show the ravages of cancer and other dis- 
eases. In fact, it is doubtful if any dis- 
ease exists in modern times, not prevalent 
almost since the beginning of life on earth. 
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Weare again prepared to accept orders 


and are happy in announcing that the Dictograph is now ready to do 
its share in the reconstruction period facing American executives. 


No wasted steps—no misspent energy—no needless errors 


The Dictograph is the last word in 
Interior Telephone Systems, and is 
in daily use by over 50,000 leading 
executives in every line of busi- 
ness, large and small, throughout 
the country. 

It can be used where only 2 or 3 
stations are necessary, and is suf- 
ficiently elastic to meet the re- 
quirements of the largest organ- 
izations. 


Let us show you on your own 
desk—in your own office, bank, 
plant or factory—how the Dieto- 
graph will simplify and expedite 
the work of every executive and 
employe in your organization— 
how it will enable each to do 
more work, better work, quicker 
work; and yet permit each man 
to remain at his own desk or 
within his own department. 


May we give you an actual working, 
talking, 5-minute demonstration? 


Let us show you how the fa- 
mous loud-speaking Master Sta- 
tion gives the executive the “right 
of way,” at the same time afford- 
ing complete, direct and efficient 
inter-office and inter-department 
communication —how the voice 


is heard as perfectly as if the party 
talking were in the same room 
sitting at your desk—how you 
can hold conferences, dictate let- 
ters, receive reports, give orders, 
talk to callers—all without effort 
and without leaving your desk! 


Send for “An Essay on Executive Efficiency” 


We want to send this booklet, free, to every interested executive with 
an inter-communication problem, whether bank, office, store, factory, 


plant or Governmental, department. 
sy 


your inter ion pr 
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The Acousticon for the Deaf—The Aviaphone 
for Air Service—The Dictograph for Secret Ser- 
vice—The Motor Dictograph for Closed Cars. 
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The Dictograph marks the beginning of a new era in 
home comforts E 
home folder, 
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Link restores a blown Economy Fuse to its 
original efficiency. Economy Fuses protect 
electrical circuits of the U. S. Navy and 
leading powder and munitions plants. 
Order from your electrical dealer. 
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shoes. 
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For cuts and 
wounds 


Absorbine, Jr. may be used with full 
assurance that it will cleanse, heal 
and halt infection. It is purely herbal. 
You want Absorbine, Jr. because it 
gives double service as a powerful 
antiseptic and a most efficient liniment. 


‘Absorbine’ 


ANTISEPTIC LINIMENT 
a. a mee 8 oe re 








should be kept constantly in the medicine 
chest at home, factory or office. Doing double 


the duty of ordinary liniments it naturally has 
many more practical uses. 

lt is just the thing for tired, aching feet. 
Takes out the stin 
feet “ 


and burning and gives the 
increased mileage. 


Helps limber up heavy tennis 
legs and takes the — out 
of golf shoulders. Good for rid- 
ding stiff joints and muscles of 

; for | an 
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A Liberal Trial Bottle willbe sent to 
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W. F. YOUNG, P. D. F. 
361 Temple St., Springfield, Mase. 























| convicting them; so they took no pains to 
| give us what was coming to us, and laughed 
at any claims we might try to make. The 
inspection system stopped this loss, and 
|more than that it enabled us to give our 
|customers the goods and the service that 
|they wanted and hadn’t been getting. 
Similarly in the tallow transaction al- 
|ready referred to, we found that by sup- 
| plying photographs of the shipment, with 
| we igher’s certificates and chemist’s certifi- 
cates of quality, we could give service and 
get prices that were quite out of the ques- 
tion without these additional service frills. 
But if you are safe in giving the buyer 
|double measure in documents, photo- 
| graphs, and other incidentals, beware of 
trying to give him more than he asks for in 
goods. Lots of cases crop up where, to 
save a little time or a little trouble, or to 
insinuate himself into the good graces of 
the foreign buyer, the exporter ships a 
better article than the one ordered, billing 
it, of course, at the price of the cheaper 
goods. Don’t do this; your customer 
knows better than you do what he wants, 
and why; and if he doesn’t get what he 
orders, he doesn’t have to accept the 
substitute. 
One such 
boards for flooring. 


was an order for rough 

The edges were to be 
tongued and grooved, but the surfaces 
unplaned. The lumber mill said they 
would have to make a special run of the 
order, which would cost more than to sell 
the planed goods at the price of the rough. 
we shipped the planed lumber—and 
presently we received a bill for $400, 
representing the customs differential on 
planed boards against rough. In 
another we shipped an improved 
chemical reagent, only to find that ow 
customer had no facilities for using this in 
place of the older and poorer one he had 
been employing. So of course, he refused 
to pay for it. These represent but two 
of many possible reasons why your 
customers may insist on getting the poorer 
quality that they ordered, in preference to 
the better quality that you tried to wish 
on them at the same price. 

On the other hand, if your cleint has 
| made an obvious mistake, it will pay you 
to use the cable to correct it. When one 
customer ordered 1,000 tons of wheat we 
suspected that he meant 1,000 quintals 
(50 tons), and verified this suspicion before 
shipping. Perhaps he would have paid 
for the 1,000 tons; certainly we would have 
had a lot of argument and some bad feeling 
if we had shipped it and tried to collect. 
Another Latin sent us an order for gloves 
intended as a gift to the President of his 
Republic; the total value of his order 
would have been around $2,000. We 
handled this case differently. We sent him 
four pairs, made to order after his specifi- 
cations, at a cost of some $20; and we told 
him that the balance of the order would 
follow upon notification that these were 
satisfactory. Of course he rose to this 
tactful suggestion by thanking us for our 
efforts in his behalf, and stating that he 
would let us know if more were wanted. 
This was a lot better than shipping him his 
| whole order and then trying to get his 
money. 

Speaking of monéy—it takes a lot of it 
| to swing a South American export business. 
| The Latin is a notorious procrastinator, and 
|no less so when it comes to paying than in 
|other respects. He will demand long 
|terms, and when his account falls due he 
|may pay and he may not. But make no 
mistake about this, he will pay, eventually. 
Debts long past due, in many cases out- 
llawed and written off, have been paid in 
lfull. There seems to be something in the 
blood of these Spanish peoples that pre- 
vents their ever forgetting a just debt. If 
the man who contracted it is so unfor- 
ltunate as to be unable to pay, somebody 
else will. 1 recall one case, from Salvador, 
where a debt of several thousand dollars 
contracted by a father was paid by the son 
some fifteen years after it had been charged 
off as a total loss. 

Another point to be considered is the 


case 


So 


as 


case 
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question of language. A man can travel] 
around the world for pleasure and speak 
English all the time; I have done it myself, 
But if he goes to sell goods, of course he 
must know the language of his clients— 
Portugese in Brazil, Spanish elsewhere ijn 
the Americas—or be distanced by his com- 
petitors. I think even the most light- 
hearted would-be exporters realize that 
when they send a man to a foreign country, 
he must speak the language of that country, 
But that is by no means all that the 
language amounts to. 

Your customers in this part of the world 
speak Spanish while they are consuming 
your goods, as well as while ordering them. 
Therefore anything that you may have to 
say to them in their capacity of consumers 
must be said in Spanish—or in Portuguese. 
This includes instructions for setting up and 
operating. It includes recipes, it includes 
lots of things that each exporter must think 
of for himself, and which will constitute a 
separate problem for each article exported, 

Moreover, your customers are going to 
order in Spanish, not in English. Unless 
great care is taken in translation, heavy 
losses will result. One order sent to New 
York read 1,000 cajas sebo para minas, 
and referred to pure mutton tallow to be 
burned in the miners lamps. The clerk 
in the New York office translated this 
1,000 cases grease for mines, instead of 
tallow, and what is known as cup grease 
for lubricating was shipped. The goods 
went around the Horn to Antofagasta, and 
over two ranges of the Andes to the mines 
in Bolivia, before the error was discovered, 
Then, of course, the shipment was refused, 
and somebody paid a loss of $20,000 for 
bad translation. This would have hired a 
competent translator for several years, and 
the case mentioned is not an extreme one, 
because the excessive costs of shipping to 
the interior of South America make any 
error necessarily an expensive one. 

I would extend a word of caution to the 
export middleman who looks forward to 
the day when he will ship in his own 
bottoms. In my opinion there is no busi 
legitimate or speculative, with so 
much danger as the handling of chartered 
vessels. It is a business best left in the 
hands of specialists. I can recall several 
such ventures that earned losses running 
into six figures, and one where the deficit 
came close to seven places. And these 
were not kitings, but enterprises that had 
sufficiently favorable outlook to induce the 
investment of large sums by hard headed 
business men; nor were the cases to which 
I refer due to war conditions—they are 
taken from normal times before the wat. 
Strikes, accidents, plagues, coal and ail 
shortages, wrecks, market changes, turned 
the favorable prospects into huge losses. 
Unless you can support such losses without 
being crippled, pay the freight that is asked 
by those who can support them, and be 
happy that you can avoid them on any 
terms. A business in which 15 per cent of 
the invested value of the plant is written 
off before ever the plant is used, followed 
by 10 per cent a year for the next five years, 
is no business for a layman; but that is 
what the ship-owners have to do. : 

When a firm grows large enough to doa 
general exporting business it should have 
(not necessarily on its salary list, but at its 
call), a firm of expert industrial chemists, 
an up-to-date architect, a mechanical 
engineer, an expert on steamers, a li 
stock broker or veterinary—in fact, a 
who can handle any situation that 
conceivably arise, and some that could 
possibly be preconceived. One mail bri 
an inquiry for a price on a suspension bri 
to span a tropical river; the next on 
opens the subject of a trousseau for 
daughter of your oldest coffee client; the 
following one gives forth an order for @ 
thoroughbred Holstein bull and six 
You will be called upon, as an e 
middleman, for everything from a needle #@ 
an anchor, a freight launch to a pair 
game-cocks; and in every instance 
must stand ready and able to give 
client the best possible SERVICE. 


ness, 
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NDUSTRY has been speeded 
up to an unprecedented pace. 

It can be kept going if you do your 
part. There is big work to be done 
in your business and in ours. Those 
who act promptly will make the 
most of the greatest opportunity 
America has ever had. Pierce-Arrow 


Prosperity 
depends on you 





part. Our experience is available 
to those who need expert guidance 
in expanding their transportation 
facilities or in redirecting them. 
Don’t wait. Call on us for aid 
to help you solve any problem that 
vexes you. We have met all con- 
ditions and made good in 148 








trucks are available to do their different lines of business. 


PIERCE-ARROW 


Delivers more work in a given time; 

Loses less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at all times. 





THE PIERCE-ARROW 
MOTOR CAR COMPANY 
BUFFALO, N. Y. 
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Your trucks may em- 


body low operating and main- 
tenance costs so far as construction 
goes, but these potential economies 
can only be realized with the 


ROLL 


HUB ODOMETER 


The Veeder shows 
your mileage and per- 
mile costs in a way 
that shows up every 
fuel or upkeep extrava- 
gance. The rugged 
Veeder mechanism in- 
sures correct continu- 
ous records. 





Moe c Oil Engines are trust- 
worthy and dependable. You can 
rely upon them to furnish power to your plant 
continuously and economically. Burning the 
cheap fuel and crude oils, they reduce your fuel 
cost and up-keep expense. Bessemer Oil Engines 
combine simplicity, economy and dependability. 
Quick deliveries 15 to 180 H. P. 
Ask for catalog. 
THE BESSEMER GAS ENGINE CO. 
14 York Street, Grove City, Pa. 


BESSEMER 


OIL ENGINES 





registers forward, whether truck 


Always 
runs forward or backward.’ Regular V eeder 


Special model for Ford 
Write for brief literature. 


model, $20. 
trucks, $15. 


THE VEEDER MFG. CO. 


18 Sargeant St. Hartford, Conn. 
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Future of British Flying 
(Continued from page 259) 
the Hun could not be beaten without he 
was beaten in the air and that the only 
way to beat him was to outbuild him. 
These, or many of them, at least, will seek 
the easiest path, which will not be that of 
waiting for flying to grow to their capacity 
but that of resuming their pre-war status. 
engine factories will turn their 
facilities to other things than airplane 
motors and many a workwoman, if not a 
workman, will resign from construction 
work to go to home building. But with 
the {natural shrinkage encouraged, the re- 
maining industry which wants to remain in 
the air industry is going to be larger than 
unprompted civilian demands 
port. Therefore, the government- 
ownership enthusiast, “let the government 
take over the whole industry and run it 
as it does the telegraph and the post office.’’ 

But the men in the industry will have 
none of it! They don’t want to sell out 
to the government or to become a part of a 
monopoly. ‘Let the government help 
us while we need it,’’ say they, “but let it 
keep its hands off ownership.”’ 

Luckily (it is easy to see what conclusion 
the writer has adopted as his own!) the 
powers that already are in the Air Ministry 
are against government monopoly of 
civilian flying. Lord Wier, Secretary of 
State for the Royal Air Force, says “I am 
convinced that coéperation between the 


Some 


can sup- 


says 


the private firms will produce the finest 
results. The state must be the pioneer, it 
must help, it must encourage, it must 
guide, it must exercise control—but em- 
phatically it must not monopolize.” 

What will probably happen will be that 
the state will be, eventually, to civil aerial 
navigation, much what it is to civil 
maritime transportation at the present 
time. England's mercantile marine is 
rigidly held to certain standards by law. 
A ship must not load above her plimsol 
mark. She must pass an inspection for 
seaworthiness. Her master and her pilot, 
her engineer and her under officers, must 
have certificates of competancy. She 
can do one thing when she carries freight 
and much less as she pleases when she 
experiments with human life as passengers. 
Her courses are marked on government 
charts, guided by government lights and 
buoys, and woe betide the master who goes 
the wrong side of the buoy or tries for his 
harbor against regulations as to hour and 


tide. But the state which demands all 
this, which pays a 
steamers and helps build certain huge 


liners that they may 





the navy in time of war, makes no attempt 
to carry either passenger or freight. 

This idea seems to be that which is 
generally held as practical regarding the 
coming aerial transport system. 
mechanical difficulties no one over here 
makes any fuss. With planes which can 
land at a fixed gliding angle automatically 
and with directional wireless, the landing 
difficulty, as far as fog is concerned, dis- 
appears. The legal side of the question 
presents some interesting possibilities for 
wrangles, as, how far up can a nation, a 
municipality, a householder, claim juris- 
diction over his or its air, and, claiming it, 
how can it be enforced? But these are 
details. Perhaps the greatest stumbling 
block, in the eyes of those who know, to a 
speedy development of civil aerial trans- 
port, is the lack of governmental sites for 
that of course can be 





airdromes—and 
overcome whenever’ the 
chooses to overcome it. It seems obvious 
to all who consider the question here that 
ownership of many 


| 
| government 
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| Transport Committee, and presented with 





force and effect from both sides. Just 
what the government will do, or when it 
will do it, no one knows. ‘That it will do 
something, and that soon, and that in one 
way or another England ix particular as 
well as the Empire in general, is about on 
the threshold of the greatest single trans- 
portation effort of her national life cannot 
but be obvious to any one who sees on the 
one hand a mighty industry, on the other 
government determined to have an empire 
reconstructed in every way, and _ par- 
ticularly in an economic way and, standing 
between, the best legal, social, technical, 
political and economic brains of the 
empire, all bent on devising the best way 
in which the country can make the best 
use of her war-forged industry! 

Isn’t it about time we of the United 
States began to ask ourselves what we are 
going to do with our mighty airplane in- 
dustry and what part our government is 
going to play in our development of our 
civil aerial transport, besides establishing 
a few airplane mail routes? 


The New York Aeronautical 
Exposition 
HE whoie story of aviation is told at 
the New York Aeronautical Exposition, 
held in New York City from March Ist to 
15th. Not only are there to be found all 


| the well-known airplanes of the war, with 


activities of the state and the activities of | 


such familiar names as the De Havilland- 
Four, Caproni, Spad, Curtiss flying boats, 
8S. E.-5, Nieuport, Fokker and Handley- 
Page, but also the forerunners of the com- 
ing era of civilian flying. One leaves the 
Exposition with a dazed sense of the recent 
advances made in aviation, even if one has 
been a pretty close student of the subject. 

With the signing of the armistice the 
various late belligerents have naturally 
disclosed their heretofore closely guarded 
secrets. So the exposition is replete with 
fighting machines about which we have 
read so much in the recent past. Suchisa 


|more or less battle-worn Spad_ biplane, 


mail rate to mail|and sinister black coat over all. 





constitute a part of | sign, 


Of the| 


| 
| 


which is mysteriously camouflaged in pale 
green and chocolate brown; a British S. E.- 
5, with its curiously hinged Lewis gun over 
the top plane; and a Baby Nieuport with 
its rotary engine plainly showing behind 
the tractor screw. 

Then there are the planes developed in 
America toward the closing days of the 
fighting, and which were never brought 
to bear on the Germans. Typical of such 
machines is the Loening monoplane, with 
its queer deep bellied body, simple struts, 
This, 
machine, despite its unconventional de- 
i has broken numerous records and 
promised to be a veritable terror if it ever 
reached the front. There is also the Glenn 
Martin bomber—a_ twin-engined plane 
with a span of over 100 feet—which was 
developed too late to be used against the 
enemy. This plane compares favorably 
with the Handley-Page, which was ex- 
tensively used for bombing purposes during 
the last year or more of the war. 

All the war machines bristle with 
machine guns. From every angle and 
opening, a machine gun seems to stare one 
in the face as one views these fighters. 
An inspection of the crew’s quarters never 
fails to disclose the real purpose of the 
machines, for ammunition belts or Lewis 
gun pans are always in evidence. Other 
machines of the night and day bombing 
types, have in addition to their machine 
guns the bomb racks under the lower 
wings, and suitable sighting devices. The 


government | De Havilland-Four general utility plane, 


which we succeeded in putting into quan- 
tity production and which appeared over 


well | the battle front in large numbers, has been 


| | . . 
ret airdromes is the only way to|the center of considerable attention; and 


avoid monopoly 


of air travel by a few/| naturally so, for there is certain to be more 


| wealthy companies, and at the same time | interest in a machine that has seen service 
lencourage private and amateur flying, | than in one that was to see service and 
\from which, of course, will spring both | didn’t. 


|new inventions, ideas, pilots and demand | 


for machines. 





|at length and in detail by the Civil Aerial 


There is no end to the war revelations. 
Among’ the exhibits are the wonderful 


All these questions have been taken up| cameras used to record enemy positions 


(Continued on page 272) 
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Atop the Skyscraper 


That speck of black outlined against the sky! It’s a 
structural-steel worker. With bated breath you watch 
him, working away on an eight-inch girder, up there— 


—< 500 feet in the air. 






































Down in the street you can faintly hear the fierce 

~~ brr-rr-r of his pneumatic riveter. And perhaps you can 
distinguish a thin, gray line trailing downward. That's 

willl the U.S. Pneumatic Hose. It carries compressed air 
as driving power to tools. It helped drill the rock 


foundations before the skyscraper’s frame was reared. 
On it the success of the work depends. 





Wherever pneumatic tools are used—in the building 
of ships, skyscrapers, bridges—-there pneumatic hose is 
found and, oftenest, United States Hose. The famous 
U. S. “4810” Pneumatic Hose helped make many of 
the startling ship-riveting records. This and other well- 
known U.S. brands played an important part in speed- 
ing up the vast construction work of war. 


“‘4810’’ Pneumatic Hose, made by the United States 
Rubber Company—the largest rubber manufacturer 
in the world—meets the most exacting requirements. 
It combines lightness and flexibility with the greatest 
possible strength. It is built to withstand enormous 
pressure and extreme temperature. It positively will 
not kink, bend, crack nor get flat. The inner tube is 
specially compounded to resist heat and oil. The outer 
wall is tough so that it will stand rough usage. “4810” 
Pneumatic Hose; it is generally recognized, will deliver 
more pounds of air without loss than any other hose 
manufactured. 











“4810” is one of many styles and brands of United 
States Hose—all good hose—all durable and economical. 
All can be relied on to give utmost service at minimum 
cost at the particular tasks for which they are designed. 
Among them you will find hose perfectly suited to 
your particular needs. Have our engineering depart- 
ment advise with you. Without obligation, of course. 


United States Rubber Company 


Mechanical Goods Division 
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SAWS AND TOOLS 
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E qualities that have made the 
Disston Hand Saw the most widely- 
used saw in the world are built in 

the saw itself. 

You know the world-wide reputation 
of the Disston Hand Saw—its leadership 
for nearly eighty years is one of the 
traditions of the trade. All saws made by 
Disston are Disston quality— Cross Cut 
Saws, Band Saws, Circular Saws—each 
measures up to the high standard of the 
world-famous Disston Hand Saws. 

Disston Crucible Steel, made in our own plant, 
is the only steel used in Disston Saws and Toois. 

Disston Sews are sold by progressive hardware 
dealers the world over. 

Send today for the free Disston Handbook on 
Saws, which tells how to select, use, and care for 
Disston Saws and Tools. 


Henry Disston & SONS, Inc. 


“America’s Longest - Established Makers of Hand Saws, 
Cross Cut Saws, Band Saws, Circular Saws, and Tools 


Philadelphia, U.S. A. weer op oe 
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Do You Own Your 


Inventions. | rade-marks 
in the 
Foreign Countries? 


“TIME and money spent without limit to 
develop a business merely creates property 
rights to which you have no title in most of 
the foreign. countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 
Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
ulous persons. Are you going to lose your 
rights to foreign trade? 
If you are interested in protecting your rights 
abroad address 


Foreign Patent and Trade-mark Department 


MUNN & CO. 


Woolworth Building New York City 
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The New York Aeronautical 
Exposition 

(Continued from page 270) 
and movements, of which expose 
almost one hundred large negatives at one 
loading. There are those cameras known 
as gun cameras which have been employed 
in training our aerial marksmen. One 
type makes use of standard motion- 
picture film, can be applied to any standard 
machine gun, and takes pictures as long 
as the trigger is pulled. The “shots” 
are counted automatically. The pictures 
when developed show the sights in position 
on the airplane or other target, so that the 
accuracy of aim can be checked. 

But it is the civilian aspect of aviation 

that is no doubt the greatest surprise in 
store for the visitor to the Exposition. 
There are civilian planes selling in the 
neighborhood of $3,000 which are attract- 
ing not only the attention of the curious, 
but that of buyers as well. When the 
Exposition was only four days old, a manu- 
facturer of a small civilian plane selling for 
$3,500 had taken in eight orders, with 
several promising prospects in addition. 
This plane is a two-seater, arranged with 
side-by-side seats, driven by two two- 
cylinder engines which operate’ twin 
‘“‘pusher’’ propellers at the rear of the single 
plane, through suitable gears and shafting. 
Being a monoplane, its wing spread is 
considerable; but in every other respect 
the machine is primarily an “everyman’s”’ 
machine. 
‘\There are single-seater civilian planes 
selling for as low as $2,500, with wing 
spreads less than 20 feet, which means 
that they can be readily stored in one’s 
private garage. Sturdy, neat, simple to 
handle, little to get out of order, such 
planes are bound to become quite common 
in the very near future. Making a speed 
of 80 miles an hour or better, such planes 
bring distant towns, say those 200 miles 
away, within a relatively short flight. The 
commuter of the near future may live 150 
miles away from his business, yet he can 
come to work within an hour and a half. 
The whole problem just now is a matter of 
suitable landing fields close to the business 
sections of all cities. For it is obvious that 
it would gain an aerial commuter little if 
he could fly at the rate of 100 miles an hour 
for about an hour, only to land 15 miles 
from his office and then require an hour to 
travel by the usual surface means from the 
airdrome to the office. 

All in all, the Exposition is a revelation. 
At a glaace it tells what has been done in 
captive balloons, odd airplanes, huge bomb- 
ing and passenger-carrying planes, dirigi- 
bles, dependable power plants, accessories, 
seaplanes, armament, and so on. It also 
holds forth definite promise for the civilian 
aspect of flying; there can be no doubt 
that it means to tell us that civilian flying 
is about to be realized on a vast scale. 


Electric Light and Egg Production 


N numerous previous occasions it has 
been claimed that hens could be 
made to lay more eggs by supplying them 
with artifical light; but the suggestion has 
always looked a good deal like perpetual 
motion. Those who have brought it 
forward have not sufficiently realized that 
a hen is merely an egg factory; that from 
a given amount of feed she can make just 
so many eggs, and no more; that the 
proposition as ordinarily expressed, of 
increasing her lay by fooling her as to the 
duration of daylight, is neither more nor 
less than a miracle, and therefore an object 
of derision in these hardheaded days. 
Perhaps the outstanding event in 1915, 
from the dairyman’s point of view, is 
the demonstration that this claim is after 
all valid, and that it rests upon a perfectly 
good foundation of science and economics 
and common sense. It is not the use of 
illumination makes a hen lay more eggs, 
in the long run; it does nothing of the sort. 
But—it makes her lay eggs in the winter, 
when eggs are worth more. That’s all 
there is to it. 
Any illumination will do, so long as it 


some 
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lis strong enough; but electricity is pre. 
ferred over gas and kerosene because of 
its convenience and safety. The light ig 
{supplied in November, December, Jan- 
| uary and February, the months of shortest 
days and, under old conditions, of lowest 
egg yield. On some farms the method ig 
ito light up at 5.30 A. M., to switch off 
at daylight, and again to light the chicken 
pens from dusk till 7.30 P. M. Equally 
good results are obtained by supplying 
light only in the evening, in which case the 
illumination lasts till 8 or even 9 o’clock. 

The procedure owes its present vogue 
to an accident. A south California pro- 
ducer installed lights in his runs so that 
he could more conveniently display his 
stock to prospective buyers after dark, 
He was led to suspect that the lights, 
often on, made the hens lay better. He 
experimented, and with astonishing re- 
sults. Now his technique is practiced all 
over California, and is spreading fast. 

There is no mystery or miracle about it, 
The physiological fact is that in the winter 
season of short days, when the hens are 
allowed to follow their instincts, they are 
on the roost 15 hours or longer. They 
consume so little food under these con- 
ditions, and get so little exercise, that they 
cannot by any possibility manufacture 
many eggs. Make their night shorter, 
so that they eat more and exercise more, 
and they will automatically give more 
eggs. Of course, the hen that eats more 
and produces more eggs and works a 
longer day, under the electric lights through 
the winter, will often go into spring 
moulting, and in any event there will be 
a notable drop in her March-April-May 
lay, at the season when ordinarily she 
would yield most eggs. But she has given 
eggs when eggs were most valuable, and so 
is entitled to rest up a bit when the season 
of egg plenty has arrived. 

Professor Rice of the Cornell poultry 
department early got in touch with this 
development, and inaugurated experi- 
ments, both at Ithaca and at farms through- 
out the state, in November, 1917. He is 
led by his investigations to believe that 
a division of the hen’s 24 hours into 12 
of ample illumination and work, and 12 of 
rest on the roost, obtains the best results. 
In a recent lecture, Professor Rice gave 
figures for two flocks of 100 birds each, 
one on the lighting system and the other 
without lights. The hens kept in the old 
way actually outlaid the others, 4,362 
eggs to 4,286 from December to June, 
inclusive; but the eggs produced under 
artificial light brought $60 more, with. 
total income 40 per cent better. 

Professor Rice has pointed out ad 
mirably the advantage which this gives the 
producer of eggs. Not alone do the poul- 
trymen get high-priced eggs from the fowls 
and pay for them in low-priced eggs, but 
they control production in a way 
makes them better able to supply their 
trade. Their great problem in the past 
has been that they could not contract to 
deliver eggs the year round, because during 
the winter months they did not have the 
eggs. 

Steel-Grip Gloves 

NEW steel-grip glove has been placed 

on the market by a Chicago company. 
The glove proper is made of chrome leather 
and sewed close with steel thread. This 
means that the glove is rip-proof. Men 
working at the hammer and _ furnace 
handling hot steel experience a good deal 
of trouble with their ordinary cloth gloves 
tearing or burning through. In the above 
style glove this is practically impossible 
and their palms, fingers and thumbs are 
reinforced with small steel ribbons. They 
are clinched with a patented process so that 
the workman cannot hurt his hand. This 
type of glove is flexible, pliable and com- 
fortable and can be used not only by men 
at the furnace but by the men handling 
stock in the shop or steel shed. These 
gloves are approved by a number of safety 
engineers in the country and reports show 
that they prevent accidents and incident 





ally-costly delays in production. 
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American supremacy in 
automotive fields is no 
longer merely a boast or 
a conjecture. It is an 
established international 
fact. And it is significant 
that the supreme expres- 
sion of engineering skill 
in each field depends upon 
Bosch, America’s supreme 
ignition system, for its life- 
giving stream of fire. 


American Bosch 
? Magneto Corporation 


AMERICA’S SUPREME 
GNITION SYSTEM 


~ Motor Trucks, ‘Tractors, Airplanes, Motor 
Cars, Motor Boats, Motor Cycles, Gas Engines’ © 


Main Offices and Works= Springfield, Mass. ; 


Branches--New York, Chicago, Detroit, San- Francisco 
Service Stations in Two Hundred Cities 
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MAJOR-GENERAL 
LEONARD WOOD 


NOW WRITING FOR THE 
METROPOLITAN 


The Metropolitan Magazine feels 
honored to be able to announce 
that beginning with the April is- 
sue Major-General Wood will be a 
regular contributor to its pages. 
With anarchy and the unloosed 
passions of men pounding on the 
very doors of civilization, the prin- 
ciples of uncompromised Ameri- 
canism will find a staunch de- 
fender and an able interpreter in 
General Wood. It is particularly 
fitting that the constructive and 
liberal program for the future laid 
down by Colonel Roosevelt in the 
Metropolitan should be developed 
by one whose long and intimate 
association with the Colonel prom- 
ises a ready sympathy. 


The constructive ability of General 
Wood in personally drawing up 
and creating a democratic consti- 
tution for Free Cuba placed him 
among the great Americans of our 
generation; and not only in Amer- 
ica, but throughout the civilized 
































Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 


patents, subscriptions, books, etc. This will | 

sus : | 
greatly facilitate answering your questions, as in | 
many cases they have to be referred to experts. | 


The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 

(14303) B. L. B. says: The question of 
Charcoal Heaters burning in ref~igerator cars was 
being discussed at a meeting of Railroad men, and 
the point arose whether or not in a refrigerator 
car, which had been papered and boarded up to 
make it practically air tight, if a heater burning 
charcoal would not, within 24 hours, burn the 
oxygen out of the air to such an extent that it 
would retard the combustion of the charcoal. I 
might add that these Charcoal Heaters will burn 
in that length of time about two bushels of char- 
coal, and that the air space in one of these cars 
would be about 3,000 cubic feet. It was my con- 
tention, the cars should be opened every 24 hours 
to allow fresh supply of air to enter in order best 
possible combustion of fuel be obtained. A. It 
is usually assumed that 152 cubic feet of air are 
necessary for the complete consumption of 1 
pound of carbon. In two bushels of best charcoal 
there are 40 pounds, of which about 32 pounds 
are carbon and the rest is ash. If 152 cubic feet 
of air are needed to consume one pound of carbon, 
32 pounds will require about 5,000 cubic feet of 
air, and the car you say has but 3,000 cubic feet of 
space. If the air becomes too poor to support 
combustion of charcoal the fire will go out, unless 
air is drawn in from the outside. This is prob- 
ably the case. It would be very difficult to make 
a car air tight. At just what degree of impov- 
erishment the air ceases to be able to support 


combustion is not very certain. Then, too, the 
|earbon dioxide from the combustion of the coal 


adds to the impurity of the air and hastens the 
time when the fire must expire. We should say 
that it would be very necessary to change the air 
in the car very completely before any man could 
go into the car to work. 

(14304) J. E. R. asks: The question has 
been raised in discussion whether or not the 
soldiers in Franve can see or hear shells fired by 
high powered guns, in time to dodge them. Will 
you please answer this question for us if you have 


information available? A. Sound travels in| 


warm weather 1,120 feet per second. A high 
powered rifle produces a much greater velocity 
in the shell. The sound of the gun cannot be 
heard before the shell reaches the place to which 
it is sent. Nor can an object moving past one 
with such a velocity be seen. If it were coming 
directly towards one it might be seen when near 
enough to fill a perceptible angle. That shells 
have been seen to go past rests upon very un- 
certain foundations. 

(14305) D. B. asks: In our Physics class 





at High School the question was brought up: 


| “Will a ship sunk in deep watergsink to the 


bottom?” In my opinion any ship once sunk 
will sink to the bottom of the ocean even in 
depths of five miles or more. I understand 


thoroughly how those who believe the opposite, | 


explain their belief, but I cannot see any strength 
in these arguments. I understand how the enor- 
mous pressure at great depths mght crush any 
bulkheads, but I cannot see that it would have 
any effect upon the sinking of the ship. A. The 


enormous pressure at great depths in the ocean | 





or boiling and put your automobile in @ garage 
with other automobiles which have not been run, 
that the radiator on your automobile is quite often 
the only one in the garage to freeze and burgt, 
There is a reason for everything. Please telj us 
the reason of this. A. It is believed that the hot 
water pipes freeze before the cold water 


| because the air has been driven out of the water 


when it was heated and the water radiates its heat 
more rapidly for that reason. 


NEW BOOKS, ETC. 

MopERN SHIPBUILDING TERMS. Defined 
and Iliustraied. By F. Forrest Peage 
Staff Instructor, Education and Training 
Secticn, Emergency Fleet Ccrporation,. 
Philadelphia and London: J. B. Lippin- 
cott Company, 1918. 8vo.; 143 pp. 
text and 82 piates. Price, $2 net. 

If the standardization of shipbuilding ig to 
produce the best possible results. it must be 
accompanied by a standardization of terms, 4 
highly competent man here defines 2,000 terms, 
of which 350 are illustrated; these illustrations, 
together with the series of photographs showing 
the progressive steps of construction, constitute 
a graphic exposition vf practice, picturing every 
operation in process and finished. The use of the 
tools and machinery is shown, and the relation of 
work on parts to the completed ship is explained. 
The work will aid in the reading of blue prints, 
will convey a rounded concept of the modem 
system of shipbuilding, and is a splendid silent 
partner for both yard and office men. 
MILITARY GEOLOGY AND TOPOGRAPHY. 

Herbert E. Gregory, LEditcr. New 

Haven: Yale Uaiversity Press. S8yo.; 

296 pp.; illustrations. Price, $1.25. 

This text focuses attention on the principles 
and facts applicable to military problems, and 
provides the nucleus of a course that is in the 
nature Ol a response to the War Department's 
recommendation that military geology and 
geography be more widely taught, both as an aid 
in conducting military operations and in the 
so:ution ot economic problens relating to raw 
mat.rias. An imposing array of qualified in- 
structors, from college professors to Government 
scientists, have collaborated to devise a simple 
and efficient text, with the result that this book 
oTers attractive means to the desired end. Rocks, 
streams, lakes, water supply, and land forms are 
described, formations and the principles govern- 
ing them are lavishly illustrated, and there are 
chapters on map reading and interpretation, and 
the economic relations and military uses of 
minerals. 

THe PxHonoGcrapuic DIcTIONARY AND 
PurasE Boox. By Benn Pitman and 
Jerome B. Howard. Cincinnati: The 
Phonographic Institute Company, 8vo.; 
552 pp. Price, $3. 

This very complete dictionary of 120,000 words 
has practically every useful word in the language; 
many proper and geographical names, legal, 
scientific and technical terms are also included, 
each clearly engraved in phonography opposite 
the key-word in ordinary type, with information 
as to spelling, accentuation, pronunciation, 
capitalization, fully vocalized phonographic form, 
reporting style outline, etc. The work, while of 
the highest value to all aiming at proficiency, will 
be particularly appreciated by the self-instructed 
or those entering upon practical experience as 
amanuenses or reporters. Properly used, the 
dictionary will convey that unhesitating accuracy 
which is the goal of the earnest student. 

Tue Farmer His Own Buiitper. By H. 
Armstrong Roberts. Philadelphia: David 
McKay, 608 South Washington Square, 
1918. 8vo.; 301 pp.; 170 illustrations. 
Price, $1.25. 
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have nothing to do with the sinking of a body,| The farmer with but a limited knowledge of 


world Leonard Wood’s work in 
Cuba has been recognized as one any more than the enormous pressure of the air | building construction will find here a practical 

° upon our es has to do with our | e for the erection of country dwellings, barns, 
of the finest achievements of mod- = air. wa lea tnsomaos pape eae peep a nse omega “te eae for 


heavier than the same volume of air, and the | limiting expenditure has been fully taken into 

ern democracy. pressure of the air upon us is equal in all directions. account, and the plans given may usually be 
We move almost as if there were no pressure at all modified to suit individual requirements. There 
upon us. An iron ship falls in the water because | are points on the preparation of plans and speci 
it is heavier than its bulk of water. The pressure fications, on figuring the required materials, oD 
bursts the bulkheads in and it falls faster because | building the foundations, framing the skeleton, 
its bulk has become smaller and therefore, its | and covering in, and on concrete construction 
weight greater with reference to the water. and the use of stucco. The book tells how to in- 
| Water is practically incompressible and weighs | stall a sanitary disposal system, how to replace 
only about a fifth more per cubic foot at the bot- defective foundations with concrete, and how best 
tom of the deepest ocean than it does at the| to use the work bench and tool cabinet. There 
surface. Iron is 7.7 times as heavy as water and | are good full-page plates, numerous plans, and 
therefore, never can stop sinking when put into | many smaller illustrations offering detailed and 
water. A ship goes directly and swiftly to the | practical suggestions. 
bottom when it goes under the water. ELEcTRO- ANALYSIS. By Edgar F. Smith. 

(14306) F. D. A. asks: It is a fact that Philadelphia: P. Blakiston’s Son and 
in a dwelling house or building where there are| Company, 1918. 8vo.; 344 pp.; 47 
both cold water pipes and hot water pipes, that) illustrations. @ Price, $2.50. net. 
when the weather gets cold the hot water pipes | The electric current, its source, reduction, and 
always freeze and burst before the cold water | measurement, and its utilization in the electro — 
“ pipes do. It is also a fact that if you run your | ¢bemicablaboratory, occupy the preliminary page’ 
automobile until the water in the radiator is hot | of this work. Theoretical considerations are 90 


Major-General Leonard Wood 
In the April 


METROPOLITAN 


On the Newsstands February 15th 


If you are not conveniently located for newsstand pur- 
chase send 25c. to the Metropolitan Magazine, New York, 
and a copy of the April issue will be mailed you postpaid. 
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Make it easy for 

your fingers to do 
‘\\ the things your 
brain directs. 
Try an Eldorado. 


Once you have 
found the degree pre-~ 
cisely suited to your 
pencil needs—and 
have felt the easy, 
rapid glide of the 
lead overthe paper— 
you will never be 
satisfied with other 
than this superior, 
long-wearing 
pencil. 






















Made in 


dcbtees 


Get a trial dozen 
from your dealer, or 
send 16c in stamps 
for full-length 
samples worth 
double the money. 
Please mention 
your dealer’s name 
and whether very 
soft, soft, medium, 
hard or very hard 
lead is desired. 


6B (softest) to 
9H (hardest), 
HB (medium) 
for genera! use, 


3 
3 
6 
2 
@. 
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ys? 


There is a Dixon-quality pencil, crayon, 
and eraser for every purpose 


Joseph Dixon Crucible Co. 
Established 1827 
Dept. 121-J Jersey City, N. J. 


Canadian Distributors 
KO A. K. MacDougall & Co., 
Led., Toronto, Ont. 
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WELL? Pays“ WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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It has been demonstrated to 
Government Engineers that for 
variable speed machines where 
quick starts and suddenstopsare 
essential fiber friction transmis- 
sion is far superior to toothed 
gears. Let us prove it to you. 
Send for our Free Book ‘Friction 
Transmission,’’ containing valuable 
data and formulae for engineers, de- 
and manufacturers. Please 
mention firm connection. 


THE ROCKWOOD MFG. CO. 
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1904 English Ave. Indianapolis, Ind. 
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SCIENTIFIC AMERICAN 


presented as to illuminate the behavior of metals 
in solution and explain some of the obscure re- 
actions. Other chapters deal with rapid pre- 
cipitation, the use of mercury cathode, the 
determination and separation of metais, the 
determination of the halogens and of nitric acid, 
special application of the rotating anode and mer- 
cury cathode, oxidations by means of the electric 
current, and the combustion of organic com- 
pounds. Halide analysis by the improved double- 
cup method, and most other advances of proved 
efficiency, are noted in the volume. 

A Wonver Book or Russer. Akron, 
aO0hio: The B. F. Goodrich Rubber Com- 

pany. 8vo.; 72 pp.; illustrated. 

This is a brightly-written and well-printed littie 
volume designed to satisfy curiosity as to rubber 
and the rubber industry. it tells what rubber Is, 
where it comes from and the processes that turn 
ft into the innumerabie finished articies of utility. 
| The upbuilding of the industry is sketched in 
| such a way as to create enthusiasm in the reader. 
| Fifty thousand different rubber articles are today 
| in use; the prophecy is ventured that within ten 
| years the number will be doubled, perhaps tripled. 
| {t took the white man 300 years to improve upon 
indian methods of manufacture, but progress has 
since then been magical. 

GasSoOLINE ann KerRosENE CARBURETORS. 
aConstruction, Installation, Adjustment. 








_By Victor W. Pagé, M.S.A.E. New 
«York: Scientific American Publishing 
4Co., 1919. 8vo.; 213 pp.; fully illus- 
trated. Price, $1.50; by mail, $1.65. 
Each succeeding day brings more forcibly home 
| to users of internal combustion motors the neces- 
| sity for measures that shall to some extent offset 
| the scarcity and rising cost of gasoline; the bur- 
‘den, lying most heavily upon industry with its 
| great, ever-hungry trucks to feed, and upon agri- 
culture with its hard-laboring tractors, must 
eventually be shifted to the shoulders of the ulti- 
mate consumer, so the problem and its solution 
| is of universal interest. Our first concern should 
be, as in all problems of economy, to find any 
existing leaks and to stop them so far as is humanly 
possible. Beyond question there is a constant, 
and in the aggregate an appalling, waste of fuel 
chargeable to the users’ ignorance of carburetor 
| construction and adjustment. Education 1s the 
; Only remedy, and it is this remedy that Capt. 
| Pagé applies in his excellent new work on the 
| carburetor. Since few repairers and drivers of 
| cars, trucks and tractors are technically trained 


them in the simplest possible words; and the 
many familiar with and benefitting by the author's 
numerous works on automobiles and engines will 
not need to be assured of the ease with which the 
practical man and the average motorist may as- 
similate and apply the information here given. 
The introductory chapter takes up the liquid 
fuels suitable for power—the compounds derived 
from crude petroleum, the specifications, basic 
test and refining methods of gasoline; kerosene, 
alcohol, alcohol benzol mixtures, solid gasoline, 
camphor and gas. It takes into consideration 
the cheapness of the heavier grades of gasoline, 
the special vaporizers required by kerosene, the 
demands of the heavy-duty engine, the Diesel 
system, and liquid fuel storage. The succeeding 
chapter on liquid fuel supply methods describes 
gravity supply, pressure feed, the vacuum tank, 
the diaphragm pump, the Church and thermo 
vacuum feeds, and the utility of gasoline strainers. 
The third chapter arrives at carburetor action and 
construction, with a clear outline of principles 
and a statement of what the efficient carburetor 
must do—that is, it must not only produce an 
explosive gas, but must also deliver a mixture, 
accurately proportioned, that will maintain the 
proper composition at all engine speeds. This 
point is not left until the importance of gradual 
acceleration and the interrelations of throttle-~ 
opening, speed, and richness of fuel are thoroughly 
plain to the reader. The elements of carburetor 
design are then set forth with the greatest sim- 
plicity; features such as auxiliary air valves for 
automatic mixture compensation, the Venturi- 
type mixing chamber, float and mixing chamber 


concentric, and the separate adjustment for gas 


and air, are explained in everyday language ac- 
companied by exact engineering drawings. The 
chapter on modern gasoline carburetors presents 
all leading types, with cross-sectional views that 
disclose all parts in their proper relationships. 
Coming to the kerosene carburetor, we have what 


| is undoubtedly the most complete exposition to 
| be found of a device that holds great promise and 


is occupying the attention of many investigators. 
The progress made is sketched, the difficulties are 
coupled with suggestions for overcoming them, 
and the advantages and disadvantages of each 
method are weighed, with particular reference 
to the tractor: preignition troubles, the clearance 
and cooling of the pistons, and direct injection 
supply are but a few of the points dealt with, ana 
numerous vaporizers designed to use kerosene are 
shown in detail. A valve that allows the success- 











ful use of a gasoline-kerosene mixture with almost 








men, it is necessary to place the matter before | _ 
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Drop-F orgings 
vs. Castings 


WHEN a manufacturer builds up a reputa- 
tion for his product through long years of 
hard, conscientious work, anything that tends to 
detract from that jealously guarded reputation 
cannot be tolerated for an instant. If apartin 
the product of such a manufacturer proves 
defective, he is not satisfied with mere replace- 
ment; the future must be considered and assur- 
ance against recurrence of the trouble provided. 


Perhaps a casting has given way, resulting in a bad 
accident—an accident which never would have occurred 
had the part which failed been a drop-forging, with its 
wonderful toughness and high tensile strength. 


Dependable forgings cost more than unreliable cast- 
ings, but the additional expense involved in their use is 
never a serious factor in consideration of the manu- 
facturer, determined to make only the best. 


And if forgings are to be used, Williams’ Superior 
Drop-Forgings, with a record of nearly half a century 
of creditable performance, offer you the reliability and 
dependability which you are seeking. 


jJ. H. WILLIAMS @ CO. 
“The Drop-Forging People” 
General Offices: 
28 Richards Street 
Brooklyn, New York 


Plants: 


Brooklyn and 
Buffalo, N. Y. 





























The Greatest Chemical Industry 
In America 


In 1802 the Du Pont Company made its entry into the 
chemical industry as manufacturers of explosives. 

Since then, with our entry into related lines—Py-ra-lin, 
pyroxylin and coal tar chemicals, Fabrikoid, paints, pigments, 
acids and synthetic dyestuffs—our chemical interests have 
grown, until today, in the Du Pont American Industries, there 
has developed the greatest chemical organization in America. 

At the present time, 1200 graduate chemists, or about ten 
per cent. of the total number in the United States, are employed 
by the various Du Pont companies. 

Four great research laboratories, operated by the company’s 
Chemical Department, employing in the neighborhood of four 
hundred technically trained men, are maintained by our com- 
pany to carry on experimental operations for the improvement 
of existing processes, to find the means of utilizing our by-prod- 
ucts and the most economical raw materials and to develop 
new products. 

For work of this character, two million dollars will be spent 
this year by the Du Pont Company, exclusive of capital ex- 
penditures for buildings and equipment. 

Thirty analytical laboratories are operated by our companies 
in the testing of raw materials and intermediates to control the 
quality of our finished products. 

A large corps of chemical engineers supervise the manufacture 
of solvents, Py-ra-lin, acids, explosives, dyestuffs, ete., and 
promote the maximum chemical efficiency in the operation of 
our sixty plants. 

In the world reconstruction era, this broad American chemical 
industry will play an important part. 

The same logical reasons that led to its present diversified 
activities point to further expansions into other related fields of 
industrial chemistry. 


E. I. duPont de Nemours & Co. 
Wilmington Established 1802 Delaware 
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The answer to your questions 
about the cost of meat! 


Send for Swift & Company's 1919 Year Book. Gives 
facts and figures about America’s meat supply that every 
home should understand. Write for it now—sent free 


Why is the price of meat so 

high ? 

Do the packers control it? 

What has the war had to do 

with it? 

How was the American army 

fed ? 

Why are the prices of butter 

and eggs so high ? 

Are the packers responsible 

for the high price of shoes? 

What are the real facts re- 

vealed by the Federal Trade 

Commission's investigation of 

the packing industry ? 

+ 7 * 

Swift & Company’s Year Book 

shown above, will give the answers 


to these and many other interesting 
questions about your greatest food 
problem. Write for it now. 

There is no mystery in the meat 
packing business. It operates un- 
der conditions of intense competi- 
tion and, like every other industry, 
is controlled by fundamental busi- 
ness principles. 

This Year Book presents a re- 
view of Swift & Company’s opera- 
tions during 1918 and shows that 
the profits earned (about 2 cents on 
each dollar of meat sales) were too 
small to have any noticeable effect 
on live stock and meat prices. 

Send us your name for this 
valuable book now—sent free—a 
postal will do. 


Address 


Swift & Company 


4186 Packers Avenue, Union Stockyards, Chicago, Ill. 
Established 1868 
A nation-wide organization owned by more than 23,000 stockholders 














SOUTH BEND LATHES 


Established in 1006 





Over 19,000 South Kend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 


18 in. to 24 in, owing 
Straight or Gap Beds 











Send for f catalog gi 
tw te | aE ff 
“nw 8 * 
South Bend Lathe Works 
421 Madison St., 
Senth Bend, Ind. 











ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. We also card 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 

For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA, U. S. A. 
Owners of the world's largest Asbestos Mines 








WONDER 30, 3s Nae 
Models SOLID BAR BENDERS 
Bend all sizes of standard 
or double thick steel 

wrought iron, brass and 
co © pipe from 1-8 in. to 
6 ins.; tabing from 1.2 in 

to 7 ins ; round square and 
twisted solid stock from 





1-4 in. to 3 ine. 
American Pipe Bending 
Machine Co. 


Manufacturers 











32 Pear!St., Boston, Mass. U.S. A. 
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Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 


without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 

| or largest drilis within its range a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford. Illinois 


THESCHWERDTLE STAMP CO. 








(Qe STEEL STAMPS LETTERS & FIGURES: 
BRIDGEPORT CONN. 








THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams, Saves handling at less expense, 

Manufactured by VOLNEY W. MASON & CO.., Inc. 
Providence, R.L, U.S.A. 








NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND 
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any engine is also described and illustrated. 
There is a valuable chapter on manifolds and 
carburetor installation, and the final chapter deals 
at length with carburetor faults, location and 
remedies; here it is demonstrated that a little 
knowledge can be made to take the place of a 
great deal of gasoiine, and the man who learns 
adjustment from these simple instructions may 
gauge the increase in his efficiency by the decrease 
in his fuel bill; he will readily place and remedy 
such troubles as obstructed fuel feed and con- 
stricted gas or air pipes, and will know how to 
solder a float, repair a manifold, test a float level, 
and cope with the many little annoyances that 
mean lost fuel and power. Those whose business 
or pleasure brings them into a responsible relation- 
ship with internal combustion engines, and especi- 
ally those who pay the bills, will not be slow in 
acknowledging a debt of gratitude to this timely 
and comprehensive treatise. 

INvENTOR’s Manvuat. How to Work a 
Patent to Make It Pay. By George M. 
Hopkins, Experienced Inventor. Re- 
vised by A. A. Hopkins, Member of the 
American Statistical Association. New 
York: The Norman W. Henley Publish- 
ing Company, 1918. 8vo.; 151 pp.; 
illustrated. Price, $1.25. Postpaid, $1.30. 
There can be no real success for a device, or 

for its inventor, until creative energy has been 

harnessed up with business knowledge and 
ability. The inventor must have certain facts 
in his possession if he is to protect himself against 
incompetence and sharp practice. ‘‘The In- 
ventor’s Manual,"’ written by authorities whose 
experience and qualifications are beyond question, 
has no ax to grind; its sole object is to see that 
the inventor makes the most of his rights and 
privileges, and to smooth the way to this necessary 
alliance of invention and promotion. The intro- 
ductory pages consider what classes of invention 
offer the best pecuniary returns; this of course 
hinges upon the number of individuals it is possi- 
ble to interest, and farther on we have the popu- 
lation of the country as represented by occupa- 
tions—a most desirable guide to the number of 
consumers an agricultural, manufacturing, house- 
hold, or other device may be expected to attract. 

The tabulation of cities according to population, 

and of states by counties, is a distinct help in 

planning the advertising campaign, in the assign- 

ment of territorial grants, and in the placing of a 

fair price on patent rights. Much space is 

properly devoted to the adequate protection of a 

patent. Should a man draft and prosecute his 

own application? The answer to this important 
question is unequivocal and enlightening. How 
shall he select a competent attorney? Without 
mentioning any names it is shown that the pro- 
fession has been invaded by many unscrupulous 
men who, by misleading advertisements and 
promises, trap the unwary. When lurea by the 

“No patent, no pay”’ slogan, it is well to remember 

that a patent may not be worth the paper it is 

printed on, and that the attorney who misrepre- 
sents his office as a charitable institution is un- 
likely to be scrupulously honest in his dealings. 

The veil is torn from the many fraudulent schemes 

launched at an inventor as soon as his name 

appears in the Official Gazctie. These plausible 
letters from pretended advertisers, brokers and 
buyers always end with a request for a few dollars, 
or a few hundred, before the transaction can be 
completed. Fortified with the knowledge here 
conveyed, the inventor may smile at the trans- 
parent tricks of the sharper. The book does not 
confine itself to mere warnings; it offers positive 
aid in every conceivable emergency. Money is 

needed for developing a device or obtaining a 

patent; often the inventor carelessly assigns an 

undivided interest to his creditor. Fair and 
properly-drawn forms for such assignments, for 
territorial interests, and for licenses, are given. 

Among a treasury of valuable advice may be 

found hints for the exhibit of an invention; design 

patents are presented as a neglected but profitable 
field, the relations of inventor and promoter are 
studied, and the plates are excellent examples of 

Patent Office drawings. The authors bring simple 

business wisdom to bear at every step in the per- 

fection and exploitation of the patented device; 

the Manual answers all the questions a host o7 

inventors are asking, and a knowledge of its 

contents will save them effort, time and money, 
avert disappointment, and not infrequently turn 
failure into success. 

Tue Friytnac Boox. Edited by W. L. 
Wade. New York and London: Long- 
mans, Green and Co., 1918. 8vo.; 275 
pp.; illustrated. Price, $1.75 net. 
Although handicapped and delayed by war 

conditions, this British annual car.ies much 

recent information that will commend it to varied 
interests. Part I has six special articles on aero- 
planes and airships and commercial aeronautics, 
and sections dealing with war aeroplanes, history, 
engines, and records. Part II lists aeronautical 
organizations, has an industrial directory of 

American, British, French and Italian firms, and 

presents, “Who's Who” in aeronautics. Part 
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III tabulates trade periodicals, air e 
etc., describes the Royal Air Force and gives ig 
honor list, and adds a glossary of a 


terms. Half encyclopedia, half directory, it 

creditably discharges a useful service. 

MoperN CHEMISTRY AND CHEMICAL Tye 
DUSTRY OF STARCH AND CELLU 
(With Reference to India.) By T, 
Charan Chaudhuri, M.A. Calcutta 
London: Butterworth and Co., 19 
12mo.; 156 pp.; illustrated. Price, 
3.12 net. 

The two parts of this little work study 
important subject from two viewpoin 
theoretical, and the industrial. The first 
concerns itself with primary uses and 
clature, general chemical character, synthesis 
the plant system and theories on the m 
and indust~ial training and education in 
The second part briefly deals with the 
industrial applications, such as higher 
artificial rubber, textile fibers, paper, 
silk and chemical food, and concludes with & 
chapter on recent advances and the outlook for 
India’s industrial future. i 


Screntiric Potato Cuiture. By A, 
Young, Sr. Huntington Beach N 
Huntington Beach, Cal., 1918. 8yvog 
90 pp.; illustrated. Price, $2. ; 
This book was written after 23 years of a 

perimentation in potato culture, and con 

concise suggestions on breeding, selections 
care of the seed potato, cutting and preparing 
the seed, planting, cultivation and irrigation, 
disease and its prevention, and harvesting and 
marketing. Numerous full-page plates add to the 
attractiveness and utility of the little volume. 


Tue PuonoGcraPHic AMANUENSIS. By 
Jerome B. Howard. Cincinnati: The 
Phonographic Institute Company, 1918, 
12mo.; 224 pp. Price, $1 
This presentation of Pitman phonography ® 

particularly adapted to schools that instruct and 
train shorthand amanuenses; each of the graded 
lessons is devoted to the development of a singlé 
broad feature of the system. Among noteworthy 
changes in the revised edition are the introdue 
tion of the principle of tripling straight strokes, 
some alterations in usage with respect to loge 
grams and contractions, and other improvements 
that mean ,greater simplicity and increased 
efficiency. 


Henpricxs’ CoMMERCIAL REGISTER 
THE UNITED States. New York: 8. 
Hendricks Co., Inc., 1918. 4to.; 2381 
pp. Price, $10. 

The twenty-seventh annual edition of this 
creditable directory offers its customary wide 
service to buyer and seller. It devotes iteelf 
especially to the interests of the electrical, ar 
gineering, iron, hardware, mechanical, mining, 
quarrying, chemical, railroad, architectural and 
contracting industries; for all supplying, or being 
supplied. by these or kindred industries, # 
presents unsurpassed lists of producers, man 
facturers, dealers and consumers. Its arrange 
ment facilities a prompt and satisfactory response 
to any need, nor does the above list of interests 
by any means exhaust the resources of the work. 
Multitudinous products are included, from Taw 
material to finished article, with the concerns 
handling them, from producer to consumer. 
Since its information is obtained directly from 
the concerns listed, and is corrected up to the 
latest possible moment, it is worthy of implicit 
confidence. The arduous task of collecting, 
arranging and publishing this material has bem 
accomplished in a highly commendable manner. 
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CrEeMICAL ENGINEERING CATALOG. 


New York: The Chemical Catalog 
Company, Inc. 4to.; 836 pp. Price, 
$5. 


Now that we have at last entered upon an ef 
of chemical independence and expansion, a COM 
prehensive directory and catalog of this kind is 
of the greatest value to chemical engineers ang 
buyers seeking information on chemical and 
metallurgical equipment, machinery, chemicals 
and supplies. This, the third annual edition, 
shows a really phenomenal growth and improve 
ment that reflects recent progress in the chemical 
industries; it combines and condenses many 
catalogs into one book, indexed and crossii- 
dexed so that to find any desired information # 
an easy matter. The work is published under the 
supervision of a committee appointed by The 
American Institute of Chemical Fngineers, The 
American Chemical Society, and The Society of 
Chemical Industry, and is loaned free of charge 
to those in responsible positions in manufacturint 
establishments, to engineers in chemical lines. 
and to the heads of chemical departments @ 
colleges and technical schools. Its inclusicn of 
dyestuffs, alloys, ores, oils, and such miscellaneous 
materials as are rapidly being adapted by the 
chemical engineer to uses not hitherto 
within his province, enlarges the appeal of the 
work and vastly increases its usefulness. 





























Rear Axies- Steel Wheels -Locking Differentials 
For Motor Trucks 


EQUIPMENT 





Clark Disc Steel Wheels 
Give Long Life to Trucks 


Good or bad roads have no ter- 
rors for Clark Equipped Trucks. 
Clark Disc Steel Wheels will 
outwear any truck; they re- 
quire no attention. 


Clark axles give 12 to 14 inches 


road clearance. 


Clark Equipment is found only on good motor trucks. 


CLARK EQUIPMENT COMPANY 
MICHIGAN 
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—like putting a new 
blade in your razor 


ID you know that you can renew your 
shaving stick just as easily? 


You can—with Colgate’s Handy Grip. The 
stick is threaded—and screws into the metal 
Grip. When it is nearly gone screw out 
the stub and screw in a Colgate “Refill” 
stick—which comes all threaded to fit. This 
Saves you the price of a new metal box. 


You can wet the stub and stick it on the “Refill” 
too — adding 50 cool, comfortable Colgate shaves. 
Do this for thrift instead of throwing away the stub. 


COLGATE & CO. Dept. 40, 199 Fulton Street, New York 


Some men still prefer to shave with a Cream though it is the least eco- 
nomical way. To these men, this friendly word: Clip this paragraph 
and mail it to us before April 5th, 1919. We will send you, free, a 
trial tube of Colgate’s Perfected Shaving Cream. You cannot be 
sure you know the best till you have used Colgate’s. But we give 
you the impartial advice to use the Handy Grip as the most conven- 
ient and economical way to thave. We can do this impartially as 
we make all three forms of shaving soap — Stick, Powder, and Cream. 


ie 


Wet the old 
etub and 


i’ The only Refill Shaving Stick 


ae 








